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' How may a man know whether he be so earnest is worth 
enquiry ; and I think there is this one unerring mark of 
it, viz. the not entertaining any proposition with greater 
assurance than the proofs will warrant/ 

Locke, Huma/n Understanding. 
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TO 



J. HUGHLINGS JACKSON, M.D.. F.B.C.P. 



My deab Db. Jackson, 

It was about the same time, I think, that 
you in London and I in Leeds began to use 
the Ophthalmoscope in the investigation of cere- 
bral diseases; and it was not among the least of 
its many uses to me that it procured me the plea- 
sure and the advantage of your friendship. Your 
simplicity, truthfiilness, and acuteness in the obser- 
vation of disease, and your genuine insight into 
focts so long obscured by the cumbrous and vain 
phraseology of the Schools, have made your friend- 
ship as valuable to me as a student of nature, as 
the like qualities in your personal character have 
won my warm regard as your friend. 

I cannot but feel that this volume should have 
come from your hand and not from mine. Circum- 
stances^ however, of many kinds, your encourage- 
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ment being among the chief of them, have deter- 
mined me to publish my own experience in this 
form : I have given my best pains and care to make 
my little book of some worth ; to you, to whom I 
dedicate it, to the illustrious Von Grafe, who has 
passed away, and to all those whose work has en- 
lightened this dark subject, must be given the first 
finiits of my reward. Nisi enim alii ante nos impe- 
dimenta removissent, via nobis libera et expedita 
baud esset ; ita partem gloriolae cujusque nostn© 
hand exiguam debemus aliorum, qui ante nos eadem 
tentaverant, laboribus. 

Believe me, my dear Dr. Jackson, 
Yours very faithfully, 

T. CLIFFOED ALLBUTT. 

38, Park Squabe, Leeds, 
1871. 



PREFACE. 

Some considerable parts of the present volume have already 
been published. I may refer more especially to my paper 
upon the * Optic Nerves and Retinas of the Insane/ which 
appeared in the volume of 'Transactions of the Medical 
and Chirurgical Society' for 1868; to an article on * Medi- 
cal Ophthalmoscopy,' which appeared in the number of the 
'British and Foreign Medico-Chirurgical Review' for Jan- 
uary, 1868 ; to some lectures on * Optic Neuritis,' which 
appeared in the * Medical Times and Gazette' between the 
9th of May and the ist of August, 1868, inclusive; and 
to some papers on the use of the Ophthalmoscope in tuber- 
cular meningitis and in spinal disease, which appeared in the 
'Lancet' of May ist and May 8th, 1869, and of January 
15th, 1870. Little or nothing, however, has been trans- 
ferred to this book as it stood. I have found it necessary 
to revise the whole, and to re-write large portions, in order 
to add the results of more experience and to express maturer 
opinions. Thus a great part, the far greater part indeed of 
this volume, is now issued for the first time ; and its pages 
might have been almost indefinitely multiplied had I thought 
it right to use all my accumulated material, and to publish 
a large number of cases. I have thought it better, how- 
ever, to exercise much reserve in this matter, and to 
publish my own conclusions, with a few illustrative cases 
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only, rather than to print a mass of such evidence as may 
be collected for himself by any practitioner who is inter- 
ested in the subject. 

It is with some reluctance that I have forborne to publish 
a larger number of coloured drawings with the text. To 
execute drawings of any value, however, is a very laborious 
and a very costly task ; one which I would not have avoided 
had it been a necessary one, but which is, I think, less neces- 
sary now that so many useful plates have been published 
by the leading writers on diseases of the eye, and now that 
Liebreich has published an English edition of his invaluable 
Atlas under the able management of Mr. Swanzy. More- 
over, it seemed clearly undesirable to increase the cost of 
a volume like this^ which^ as it contains an account of the 
work of many and far better observers than myself, may, 
I therefore hope, be within the reach of all medical men. 

I desire to take the present occasion of expressing my 
warm thanks to the many kind friends who have helped 
me. To those, whether of my own profession or without 
it — and they, I am thankful to say, are many — by whose 
example I have endeavoured to teach myself to be indus- 
trious and honest in my own labour, and to be generous in 
my estimation of the labour of others, naming them silently, 
I can offer to them no gratitude like the largeness of their 
gifts. To others, &om whom in addition to this I have 
received especial assistance, I may have the pleasure of ac- 
knowledging my debts. From Dr. J. W. Ogle, at St. George's 
Hospital, I first received the idea of the probable value of 
the Ophthalmoscope in cerebral disease ; from Dr. Hughlings 
Jackson I have received constant encouragement, and that 
liberal participation in the results of his works and thoughts 
which those who know him best will best understand ; from 
Dr. Lockhart Clarke, Dr. Dickenson, and Mr. G. H. Lewes, 
I have received practical instruction in the microscopical 
dealing with tissues, and much valuable help besides; and 
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Mr. Swanzy and Mr. Hutchinson have enabled me to enrich 
my pages with the coloured drawings of the choked disk and 
of neuritis in lead poisoning, which were executed for them 
by Dr. Fitzgerald and Mr. Burgess. My colleague and 
friend Mr. Teale, again^ has placed me under obligations 
which are as enduring as they are pleasant to be bound 
withal, for he has given himself, his experience^ and his 
materials so generously and so continuously to me, that 
I can no longer define between that which is my own 
and that which really belongs to him. To Mr. Oglesby'^s 
patient and intelligent industry I am much indebted for the 
continuous observation and notes of many cases in which 
I was interested. Dr. Crichton Browne^ the Medical Su- 
perintendent of the West Riding Asylum, has associated 
himself so thoroughly with my work, and, by his aid in 
many ways^ especially in the supply and description of pa- 
thological specimens, has so fully and so unselfishly contri- 
buted to my undertakings, that I only fear, in giving him 
the thanks which are due to him^ to make it too clear how 
disproportionate are his benefits to my accomplishments. At 
the North Riding Asylum, Dr. Christie has in like manner 
placed himself and his materials at my disposal on more than 
one occasion. 

To those in whose writings I have found help and in- 
struction I have made particular references in the course of 
my book. 



38 Pabk Square, Lk£i>8, 
1871. 
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DESCRIPTION OF FRONTISPIECE. 



Thb coloured plate represents the etate described {vide i 
page 54) as Ischiemia papillae, and called by Grafe the I 
Stauungs papilla. It was drawn by Dr. FitzGerald from J 
a case under Mr. Swanzy'e care'. The patient was 1 
soldier who waa admitted under Dr. Robinson for symp- I 
toms du(3 to a sarcoma afberwards found in the centre of 1 
the cerebrum. The patient was blind and the pupils di- I 
lated. Mr. Swanzy noted in both eyes great tumefaction ' 
of the optic disk and tortuous and engorged retinal veins. 
The tumefaction did not extend far into the surrounding 
retina. After death the right eye was obtained for Mr. 
Swanzy by Mr. Baker, and the following drawing of the 
interior was made, showing the swelling of the disk. 




There was no neuritis extending up the optic nerves 
behind the eyes. 



' Vidr ' Dublin Quarterly Journal of Medical Science.' February. i8;i. 
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IMTltODUCTORY. 



Those of us who find enough to fill tlieir thoughts in tinje 

la it goes, who seldom look behind them, and who are 

inseqaentlj incapable of looking before them, sueh of my 

wlers, if any such there be, have little idea of the rapid 

Kldvance now being naade in our knowledge of the nervous 

BiQ'vtein. It is not many years since a phyeician, now living, 

I man of great acuteness, and one of the leading physicians 

L London, said to me ; — ' They talk nonsense who pretend 

I localize disease within the encephalon; ingenious guesses 

ffiu may make, but sueh guesses seldom prove to be worth 

Ducb in the dead-house,' 

Probably there was a little of the whim of a vigorous mind 

I this; but can we imi^ne that even a whimsical man, if 

mhe knew anything of the matter at all, could make such a 

xh to-day ? Yet the speech was not absurd when it was 

How unfair such a saying would now be we have 

mpio evidence in the writings of modern nervous patholo- 

j and no one, perhaps, would be more astonished than 

^e speaker himself were I to remind him of his long- 

DTgotten assertion. 

The wonderfid advance in our knowledge of the minut* 

utomy and pathology of the central nervous system haa 

nabned a like spirit within clinical observers, and they, 

^ the vain traditions of their forefathers, and adjusting 
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themselves less to preconceptions and more to things, are 
winning their way onward into the most cherished secrete 
of nature. Almost all this is due to the microECOiJC — to the 
microscope and to that genuine temper of the observing mind 
which begot and is begotten by the microscope. Professor 
Bolleaton, in his remarkable address on Physiology, read at 
the British Medical Association at their Oxford meeting, 
showed that the older anatomists were none the greater for 
their freedom from distracting ' microscopische spielereien;' 
on the contrary, that they never reached the standard of 
accuracy in visible things which the microscope has since 
helped to establish. So it is in pathology : it would be 
idle in me to bring forwai-d examples to show that morbid 
appearances without number, of a kind quite evident to the 
naked eye, were never described with any adequate care until 
the microscope raised the standard of core. 

The minute precision of this and such instruments, so 
far from encouraging a narrowly curious habit of mind, has 
the very contrary efl'ect. Not only was our knowledge of 
tte diseases of the nervous system of a very meagre sort 
until the use of the microscope became general, but, I may 
add, that our method was even unworthy of our knowledge. 
Not only is the brain the most complex and least accessible 
part of the body, and therefore the last to benefit by the 
more vigorous and more philosophical mode of investiga- 
tion, which may be said within the last few years to have 
changed the face of the medical art, but it is in the de- 
scriptions of the functions and of the disorders of the 
brain, that what has been called the metaphysical or trans- 
cendental habit of thought has most tenaciously held its 
ground. Where the order of phenomena is most com- 
plex and observation most difficult, there our theories most 
readily escape the test of esperiment. Unchecked by direct 
reference to nature, theories which have a fair aspect, which 
are clothed in imposing language, and which are sym- 
metrical and definite, there continue to command assent, 
although elsewhere discredit*^. No one would indeed now 
dream of referring the functions of the liver or of the heart 
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to an immaterial principle residing in or about these or^ns, 
yet many persons still cling to the opinion that the functions 
of the brain are something more than the movementa and 
the relations of the cerebral tissues ; and they not unnaturally 
therefore refer diseases of the eneephalon to something more 
than the abnormal movements of its component parts. 

We are tempted, for instance, to give a reality to such 
a disorder as epilepsy apart from the phenomena in which 
we say that it is seen. We are led to forget that molecular 
equilibrium may be disturbed to a greater or less degree in 
the brain as in any other aggregate ; and instead of tracing 
out deviations from health, we satisly ourselves with naming 
the morbid slate as we see it in its fullest development, and 
having named it we try to hope that it is explained. We 
thus begin more or less consciously to use such a woi'd as 
'epilepsy' in the sense of a principle of causation, and to forget 
that it is merely a name given to a more or less definite 
gronp of irregular movements. Even in the writings of those 
who take a clearer view of the value of such names aa ' epi- 
lepsy,' ' chorea,' and the like, we may often defect a tendency 
to use such words too much in a pictorial sense. A brilliant 
sketch of an epileptic state, for instance, is set before the reader, 
and is presented to him as a ' type ' or standard, by which he 
is to regulate his conceptions of all simitar states. Certain 
marked features are held to be necessary to the proper consti- 
tntion of the ' tyiie,' and all modes of irregularity of function 
not presenting such features are held to be what they please, 
but certainly not epilepsy. They mnst group themselves after 
a given fashion, and present certain given characters on pain 
of being neglected, or, at best, recorded as 'curiosities.' Yet 
it is in these slighter deviations from the normal order, in 
spasmodic neuralgias, local tremors, transient suspensions of 
the senses, and such minor indications of lessened tension 
and inoreasing instability, that we shall ultimately find the 
explanation of the more ' typical ' forms of dinorder. It is not 
by setting up opposition standards to the standard of health 
that we shall learn the modes of initiation of morbid changes, 
but rather by watching the outskirts of health itself. 

B 2 
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Before we can comprehend extensive eliangee, we must 
familiarise ourselves wilti alig-hter ones, and so take with Ub 
the clue to the larger mystery. We shall, no doubt, continue 
to depict the extreme and complete manifestations of disorder 
for clinical ends, yet if we are to discover their origin, we 
shall have to desert this kind of synthesis for aaalysis. We 
must unravel groups of phenomena, and trace each element 
to its source. We must leani to have a less esclnsive admi- 
ration for brilliant displays of disease, and to cultivate rather 
a perception of those many little various errors from healthy 
order by which Nature chiefly seeks to betray herself. A straw 
may show the way of the wind better than a falling tower. 
A habit of thus wakefully regarding the minutest variations 
of the normal state, and of verifying them accurately, is of 
inestimable value, and is quite the opposite of that other habit 
of setting up certain morbid standards or lay-figures to which 
all changes are to he referred. It cannot be too earnestly 
impressed upon our students that any new facts, however 
small, if well observed, may lead up, and probably will lead 
up, to some wider truth of scientiGe or even of immediately 
practical importance. But to compare individual instances 
of disease with conventional standards, is directly to discour- 
age the observation of those lesser phenomena, and to teach 
the student rather to pare them off as far as possible imtil he 
can produce his case in trim with accept&l models. The 
baneful influence of this method of case-taking is hut too 
plain in all medical schools. Students are led- to think that 
facta which seem to them to be accessory are not only un- 
worthy of verification, but are even intrusive, and rather spoil 
the elegance of their case than otherwise. 

I much doubt indeed whether such terms as ' epilepsy,' ' cho- 
rea,' &c,, will prove ultimately to be valuable as names. Their 
signification will be found so indefinite as the study of tem- 
porary and chronometric failures of function advances, that 
I fully expect to see the groups which they profess to desig- 
nate altogether broken up. and their elements grouped again 
under higher and more philosophical names having reference 
to other and wider afSnities. We aee this process in other 
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nami^B, indmidj already going on. The name ' apoplexy,' for 
example, is retained in our nomenclature rather from habit 
than from any belief in its value ; and the terra ' inflanunation ' 
hangs on our lips by a very precarious tenure. 

The way which is open to ua for the discovery of the laws 
of change in nervous organs must be, to a grent eiitent, there- 
fore, a n-ay of destruction. Nothing is so conducive to a right 
appreciation of the truth as a right appreciation of the error 
by which it is surrounded. The successful investigator must 
bring to test statements and conceptions which have been too 
long accepted on faith, habit, or good-nature. He must look 
boldly behind certain large words which are now too often the 
shelter of ignorance, and he must satisfy Iiiraself whether they 
have any definite value or not. When it is seen how much 
our current language really signifies, and when all techni- 
calities, which took their rise in old and false methods, have 
been swept out of sight, we shall feel, perhaps, a little bare, 
but at any rate we shall have open field for our new researches. 
"When we have stripped off all overgrowth of heavy verbiage, 
we Ghall eee that there i^ no lack of facts, and in our endeavour 
to verify those which we think we have, we shall continually 
come across others which no ingenuity of our own could have 
led us to seek for, but which may turn out to be of the greatest 
practjeal value. Moreover, the steady pursuit of such a method 
Btrengthens in the observer that spirit of open-eyed sincerity 
which in the man of science answere to the catholic sympathy 
of the greatest artists, and is the true magistery. 

It is therefore with great anticipations not oulj' of a direct 
increase of knowledge, hut also of a great purification of 
method and of speech, that I now see the oplithal mo scope, 
another arm of precision, brought to Ixiar upon nervous dis- 
eases ; an instrument requiring minute accuracy in the use, 
and revealing modes of nervous change during life which 
before could be known only after death and in their results. 
I regard the application of the ophthalmoscope, not to the 
diagnosis only, but also to the investigation of modes of 
nervous change, as of very happy augury- It will, like the 
microscope, not only teach us to see the new things which it 



i 



rNTRODUCTORT. 



[c. 



exhibits itseli', but it will train our eyes to ace many more 
new things whicli before we bad overlooked. 

My readers well know the marvellous ehange which this 
instrument has produced in the knowledge and method of the 
ocnlist. Not only has it cleared up for him many doubts, 
and has enabled btm to recognise certain pathological stateB 
which before were beyond his roach, but the new habits of 
accuracy which it has encouraged are very evident also in 
recent work in those departments of ophthalmic practice 
where the ophthalmoscope is less needed. Recent inquiries, 
for example, into the disorders of accommodation and refrac- 
tion, and of the muscular action of the orbit, appear to me to 
have been conducted in a genuinely scientific spirit, and have 
led to results whose bearing upon more general laws of nervo- 
muscular life may turn out to be most important'. What- 
ever, then, may prove to be the practical value of the oph- 
thalmoscope in detecting disease of the brain or spinal cord, 
it has for me this great charm — that its use must favour a 
spirit of industrious and acciu'ate observation, and must favour 
also that wholesome disposition of mind which welcomes any 
facts, however far away they may seem to be from traditional 
doctrines or digniBed theories. I can scarcely suppose that 
the ophthalmoscope will, in the hands of the physician, ever 
rank in usefuhiess with the stethoscope, I confidently be- 
lieve, however, that as the invention of the stethoscope has 
been of incalculable advantage to us, not directly only, by 
revealing changes of tissue during life, which previously 
could be but roughly guossed at, but also indirectly, by en- 
couraging the study of diseases of the chest; bo the ophthalmo- 
scope will help us, not only by the facts it directly reveals, 
hilt by stimulating work in the direction of nervous diseases. 
Nor must it be forgotten that by means of the ophthalmo- 
ecope we are for the first time permitted to see the commence- 
ment and progress of change in the life of nervous tissue, and 
to ascertain the modes and times of such change. 

This is not a slight matter ; and if to all these considerations 

' Cf. e.g. GiaSe, 'Rlmiuhe Aoklyse der MotilitaU-tituruiigGii d. AugeB,' 
imd the niaoj treatisea which hkve ibllowcd it. 
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I add, as I shall presently show, that the ophthalmoscope is 
even a]re4idy of much use in diagnosis, I shall have made it 
clear that this instrument must be in the hands of every phy- 
sician who wishes to speak with authority on the subject of 
diseases of the nervous system. The great drawback to the 
rapid introduction of new instrumenta ia the labour required 
in learning their use. Thus it is that many useful aids to 
diagnosis— the laryngoscope, the endoscope, the sphygmo- 
graph — have n kind of alacrity in sinking out of notice. Every 
medical school is now, however, bound to teach its students 
the use of the ophthalmoscope as careliilly as the uae of the 
stethoscope is taught. But it is not easy for physician.^ who 
have left the schools, and are engaged in practice, to take up 
a new instrument which retjuires much skill in the using. I 
can assure my readers, however, that a few hours spared for ' 
this work are very well spent. The new glimpse thus gained 
of a number of obscure and difficult diseases adds greatly to 
the interest of study; and I hope to ebow that the ophthalmic 
Bigns of intracranial disease are so many and so important, 
that the reader will probably agree with me that no records 
of nervous diseases can henceforth be called complete 
which do not contain an account of the ophthalmoscopic 
appearances. 

It has long been known that indications of changes in the 
nervous system were to be found in the eye. Motor aberra- 
tions, such as contraction or dilatation of one or both pupils, 
squints, ataxy of the ocular muscles, and imperfect accommo- 
dation ; disorders of vision, such as photophobia, diplopia, 
hemiopia, and even amaurosis, have all been recognised as 
occurring in connection with central disease. It was not 
possible, however, until the discovery of the ophthalmoscope 
by Helmholtz to attach any other than a very loose meaning 
to the word ' amaurosis'^. Suspension of the visual functions 
is often due to other causes than to disease of the optic nerve 
or retina, and it is probable that some cases of so-called amau- 
rofis are actually due rather to troubles of accommodation 

■ WitnON the often ill-<luoted epigram of Wk1t«r, ' Amaurorij sei ji 
ZniUnd, no der Kruike oiclits debt, and aacb der Ant nicbta.' 
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than to any deficient power in the nerve of eight. A minute 
study of the disorders of motility in and about the eye is quite 
as important as a study of the variations of the optic nerve 
itself. A slight droop of the upper eyelid, and an equally 
slight deviation of the axis of the eye, will reveal the existence 
of a meningitis to the physician who had previously hoped 
that he was dealing only with a fuver. I am unwillingly 
obliged, however, now wholly to pass by other symptomatic 
aflections of the eye, in order to give exclusive attention to 
the alterations of the optic nerve and retina, considered mainly 
in their relation to eerebro-spinal diseaee. 

It is but very recently that the profession has been made 
aware that the interior of the eye presents any visible indi- 
cations of the disorders of the nervous system, nor can we say 
even yet tliat the great importance of these indications is 
generally understood. 

Another great drawback to the full appreciation of such 
facts is the unlucky division of eases between the physician 
and the ophthalmic surgeon. If the disturbance of sight be 
that which most affects the patit-nt, he goes the round of the 
ophthalmic hospitals ; if, on the contrary, the disturbance of 
the nervo-muscular functions be uppermost, he falls under the 
care of physicians, who are naturally prone to overlook any 
changes of the inner eye. As marked changes may occur at 
the back of the eye with slight or with no disorder of the 
visual function, it is not suqirising that the physician should 
overlook one half of the facts, and it as naturally happens, on 
the other side, that the surgeon's attention is equally limited, 
While the present absurd division of the profession into oper- 
ators and non-operators continues, we must be content to urge 
upon those physicians who take an interest in nervous diseases 
to fre(]uent the ophthalmic hospitals, where a wealth of mate- 
rial awaits them, of which they have little conception. I am 
able to assure my medical brethren that they will receive a 
warm welcome from their surgical allies, who, in their turn, 
are much interested in the relations of eye affections to more 
general diseases. Indeed, physicians have little idea how 
' medical ' are the ' Ophthalmic Hospital Reports ' and the 
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' Ophthalmic Rt'view ;' and to the medical work of ophthalmic 
surg^ns like Mr, Hulke, Mr. Hutchinson, and others in Eng- 
land, and like Grife, Siehel, Liebryich, or Desmarres abroad, 
phyeiciana are already deeply indebted. I wish I could say 
that the physicians showed a greater sense of their obliga- 
tions. The number of physicians who are working with the 
ophthalmoscope in England may, I believe, be coimted upon 
the fingers of one hand. If I may judge from the publica- 
tions of Qalezowski and Bouchiit, it would seem that the 
eame reproach catinot attach to our Continental neighbours, 
who will, therefore, unless we bestir ourselves, make this large 
field of observation more especially their own. 

Dr. John Ogle was the first physician who called my atten- 
tion to the probable results of ophthalmoscopic examination 
in cases of cerebral disease ; and he publifihed a paper on that 
subject more than t*;n years ago in the ' Medical Times.' Dr. 
Ogle then impressed upon our notice the very close relations 
which exist between the cerebral and the intraocular circula- 
tion, and he urged that the btantiful vascular structure of the 
posterior parts of the eye might serve in its variations as an 
index to the vascular condition of the intracranial organs. 

That ' dim suffusions and cecities the most serene ' do often 
visit the orbs of those suffering from cerebral disease is, as I 
have said, no new discovery, I had made a list of references 
and quotations from a long series of medical authors anterior 
to Grafe who notice this connection, and I had intended to 
publish the list here ; it became, however, a very long one, 
and, after all, that which we have to do at present is not so 
much to establish the connection between cerebral and visual 
disorders, as to establish, with the ophthalmoscope and the 
microsco|>e, the modes and times of these relations for pur- 
poses of insight into the ways of nervous disease in general. 
My object is not so much to prove the common concurrence 
of the two sets of symploms, as to discover the manner of it 
and its calculable value in pathology und in diagnosis. 

But it would be unfair to forget lliat something had been 
done in interpreting the connection between amaurosis and 
brain disease before the ophthalmoscope had been even thought 




1 



INTRODUCTORY. 



[■-■' 



of. It had not only been pointed out that atrophy of (he 
optic nerves often followed scrofuloue disease of the base of 
the brain and other suoh cerebral aifectioos, but also a few micro- 
Bcopic investigations had been made by pathologists in such 
cases ^. In the prse-ophthalmoscopic j>eriod, however, amau- 
rosis from cerebral causes was generally put down to a simple 
paralysis of the optic nerve, with some wasting, perhaps, as a 
remote consequence. Even those who are best familiar with the 
ophthalmoscope will find it difficult to realise the fact that 
fifteen years ago a descendiog neuritis was never dreamt of, 
and was first revealed by the mirror to Sichel, Grafe, Lie- 
breich, and the other earlier ophthalmic investigators. 

The idea of an ophthalmoscope was suggested by Gum- 
ming more than twenty years ago. Such an instrument 
was invented afterwards by Helmholtz, to whom modem 
science owes so much, and was described by him in his 
' Eeschreibung eines Angenspi^jels,' published at Berlin in 
1851. The invention created but little interest at the time, 
and Mr. Spencer Wells ^ was among the first in England 
to insist upon thL> great value of thy ophtlialmoscope in dia- 
eases of the eye. It is difficult to say to whom we owe the 
first important and careful observations of the modes of con- 
secutive disease of the optic nerves. Sichel and Grafe were 
perhaps the principal workers at first in tliis new field of obser- 
vation, and the well-known essay of the latter, ' Ueber Com- 
plication von Sehncrven Entziindung mit Gehimkronkheiten,' 
in the ' Arehiv. fiir Ophtb." Band Vii. Abtbeilung ii. S. 58, 
published in 1S60, drew general attention to the great im- 
portance of the subject. The study of these morbid changes 
of the disk and vessels was thenceforth vigorously prosecuted 
by Samisch, Liehreich. Schweigger, Hutchinson, Carter, and 
many others. 

Were I now about to treat of paralysis of the optic nerve 
merely as a B)Tnptom, merely as one deviation from the normal 
among the many which constitute the several combinations 

' Vide JUngkcn, ' Lehre v. den Augenkntnkheiten,' Berlin. 1S31. anil such 
monognphB na that of Davis on HyiiroccphiJua, 
' - Medickl Timsi ' fur Bvptcmbcr i< 





INTRODUCTORY. 



W 



if certam and several cerebral lesions, then it might 
be my duty to include in one survey, not the optic nerve alone, 
but the other nerves of the orbit also. Or, if I conceived, again, 
that the optic nerves were attacked on any transcendental 
grounds — on grounds, say, of the intimate association of the 
visual function with the higher muscular co-ordinations — then 
it would be my duty carefully to compare the failures of the 
epecial nerve of sight with the failures of the special nerve of 
hearing, of taste, or of smell, and to include all the nerves of 
the special senses in one survey. A strong distrust of trans- 
cendent reasons, however, combined with, or rather consist- 
ing in, a strong trust in anatomy, together with some fur- 
ther confidence, justifiable or otherwise, in my own researches, 
leads me to Ijelieve that the suiferings of the optic nerve are 
due entirely to the peculiarities of its own structure and at- 
tachments — to ita rich vascularity, its large share of connec- 
tive tissue, and its extensive relations with the parte at the 
base of the encephalon — and not in any way to its special 
attitude as a sense, not even in such disease as locomotor 
ataxy. I must set aside, then, as foreign to my chief purjiOBe, 
all discussion of the very interesting affections of the orbital 
muscles— a discussion which is full of interest to the student 
of palsies, but which I ranal leave for another occasion *. The 
affections of the optic nerve and retina are so various and so 
important, and shed so much light upon both pathology and 
diagnosis, and they are concurrent also with so many lesions of 
distant organs, that I shall bestow enough of my tediousnesa 
on the reader in dealing with them alone. 

I shall, in the first instance, describe the anatomy of the 
optic nerve and retina so far as may be needful to give us a 
true knowledge of the healthy standard, and in this descrip- 
tion I shall assume a good deal as known that would other- 
wise cumber the page. I shall, in the next place, endeavour 
to trace the mode and time of variations from this standard, 
beginning with the simplest and earliest. Having done that, 
I shall be at hberty to take the various diseases in turn, 

w up this volume by anollicr essay on tlie ilisturb- 
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encephalic, spinal, renal, and others with which optic changes 
are associated, and to describe, as nearly as I can, the way in 
which such associations take place. 

Before entering upon these chapters^ however, I propose to 
make a few remarks upon the manner of investigating the 
states of the optic nerve and retina. 



CHAPTER II. 



ON THE EXAMINATION OF THE EYE. 



[ DO not purpose to give here such a description of the 
methods of oplitfaalmic examination as we look for in com* 
prehensive treatises on ophthalmology, but only to give 
B few brief hints, addressed more especially to medical 
observers. 

First, as regards the choice of instrumenta. The portable 
instruments, with a glass mirror and one convex lens, are 
very defective. The mirrors eliould be made of metal, aa 
in the glass mirrors we have a double reflection at the 
wide sight-hole, one from each of the two surfaces of the 
glass; we avoid this in the metal mirrors by paring down 
the metal very thin near the centre, and then piercing a 
sight-hole which ought to be very small. Moreover, one 
two-inch convex object-glass is insufficient ; a second of 
about three and a half or four inches is quite necessary ; 
and a concave lens is indispensable for the direct examina- 
tion. The observer should therefore get a metal concave 
mirror of about ten or twelve inches focus ', with a clip 
behind it to hold ocular glasses ; he should have, also, two 

' Many mirron now sold bave no focus at all. It is impOBBible with such 
mirron to regalate the drole of fJispsrsioii upon the retina with »ny accursoy. 
Mr. Cartflr bu recendy shown that the mirrors in common uae are too large. 
He ounudeis that ■ mirror ought not to eicatxl a ahilling in siM (vid. 'Lancat,' 
Deo. 14, 1870). 
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convex object-glasses, of two nnd four inches focus respec- 
tively; and, finally, a, concave lena for the direct examination. 
If his own sight be defective, he must have in addition an 
appropriate correcting; ocular lens. Instead of having two 
convex objectives, he mny have one of two inches value, and 
snpplement it by a small magnifying ocular lens ; hut it ia 
desirable to have two convex object-glasses, as in a short- 
sighted eye a weak convex lens is needed, and a strong one in 
presbyopia. My readers are perhaps aware that there are two 
methods of examining the eye — the direct and the indirect 
method. The direct method gives a very large and distinct 
view of minute parts, but the field of observation is therefore 
small ; it is indispensable, however, in all careful investiga- 
tions, and it is the only method by which we can form au 
accurate estimate of variations in colour. The direct method, 
as its name signifies, is the method of looking directly at the 
retina itself. In the direct method we act precisely as we do 
when we look at a picture through a common magnifying 
lens, the crystalline lena of the eye being the magnifier, and 
the retina the picture. 

Every one knows that in looking in this way at a picture or 
other object, the image seen is deceptive in this, that it ap- 
pears to be not in the actual plane of the object itself, but in 
another plane ; which fact is expressed scientifically by calling 
the image seen not a real, but a virtual image. To carry out 
this mode of examination, we have to approach our own eye, 
armed with the mirror, very close to the patient's eye, and it 
is desirable, therefore, to examine the patient's right eye with 
our right eye, and his left eye with our left, to avoid rubbing 
of noses, and also to leave the patient free to adjust his vision 
for the distance or in the direction we require. The observer 
must close the eye not in use. A close approach is necessary 
in the direct method, partly on account of the small aperture 
through which we have to look, and partly on account of the 
action of the refracting media. Our eyes are primarily con- 
structed to bring parallel rays to a focus upon our retina, and 
we have in addition an accommodating power in the lens to 
enable us to condense divergent rays also, so as to focus tJiese 
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upon our retina. But we have no dispersing aceommodation 
to enable us to retard convergence of rays, and to delay their 
uniting- until they reach the retina. So, if we have to deal 
with convergent rays, these will meet at a point anterior 
to the retina, unless we can open them out by some artificial 
means. In the direct examination we very often have to deal 
with converging rays, or with rays that will be seen the better 
for a little more dispersion, and for this end we interpose the 
concave lens. We thus make the rays divergent, in which 
state they are easily dealt with by our accommodation, and 
focTised ujion our retina so as to form a picture or image. 

In the indirect method, as its name likewise implies, 
we no longer look directly at the retina, but we form an 
image of the retina outside the eye, and look at that. As 
this image is actually formed in the plane in which we see it, 
it is no longer to be called a virtual image, as in the last case, 
but a real one, and by looking at this real image of the retina 
we indirectly see the retina itself. The image is made by the 
interposition of a bi-eonvex leos in addition to the crystalline, 
and ia therefore inverted. The rays falling from the mirror 
are condensed by the lens, and directed into the eye ; then the 
raya which spring divergent from the reflecting surface of the 
retina are recondensed by the crystalline lens, and emerge 
as convergent pencils. These pencils are rendered still more 
convergent by passing again through the artificial lens, so 
that they are brought to a focus in front of it and between it 
and the observer. If the lens be of two-inch focus, these rays 
will be united, and will form a pictiu^e two inches in front of 
the lens. At this picture, and not at the patient's eye, must 
the observer look, and after a little practice the observer will 
learn insenaibly to accommodate his vision for this point. All 
observers will do well to use a binocular or stereoscopic instru- 
ment at some time in their lives. This instrument is not by 
any means necessary for common use, but it is well to make 
ourselves so familiar with the perspective view of the parts 
of the inner eye, that we may readily interpret the appear- 
ances of the flat picture. For example, any cupping at the 
back of the eye can only be represented as a flat picture 
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by means of a monociilar instrument, but if our memory ia 
familiar with the perspective view given ii3 by means of a 
binocular inetrumeut, we more readily infer the dimensions 
of the cup in depth. It is often very important, as we shall 
see, to distinguish the cupping of amaurotie atrophy from 
that of a commeneing glaucoma. The binocular instrument 
)B used for the indirect method of examination, for the exami- 
nation, that is, of the real inverted image. 

Many practitioners shrink from the use of the ophthalmo- 
scope, because they believe tliat a troublesome arrangement of 
light and darkness is a necessary condition. This notion i^ 
encouraged by the especial arrangement known to be in use 
at Moorfields and elsewhere. Such management is less neces- 
sary, however, than we commonly imagine. A well-darkened 
room, and a bright and convenient lamp, are very important 
at ophthalmic hospitals, because the observations taken there 
are to be of standard value, and are, moreover, to be made as 
easy as possible for students and unpractised gazers. But 
after some practice, these arrangements are found to be less 
needful than is commonly supposed. There are very few 
houses in which I find it difficult to make an ophthalmo- 
scopic examination. If the blinds are drawn down, a reflection 
may be thrown into the eye from almost any gas pendant or 
bracket ; or, in default of gas, a common candle may be made 
to give light enough to show whether there be changes at 
the back of the eye or not, and in the former case to show of 
what kind the changes are. For minute investigations in our 
consulting-rooms, a curtain or shutter and a good lamp should 
be provided. For patients confined to bed, either a candle 
may be used— a wax candle if possible — or perhaps a small 
lantern containing a bull's-eye lens, after a pattern once sug- 
gested to me by Mr. Carter. I am rather disposed, however, 
to dislike light from a distant concentrating lens, as it is 
difficult to manage. M. Galezowski and other ophtlialmolo- 
gists use a kind of instrument which is adapted to daylight 
examinations. It consists of two tubes, blackened within; 
of these, the lower and wider is fitt^^d with a pad to the orbit, 
and the upper and narrower one travels within it, carrying 
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i at its lower, and the i 



r at its upper end. It 
however, and I think inconvenient, to have 
the mirror fixed, Tlie tubes may be used quite well with 
a detached mirror, held as usual in the right hand. But for 
my own part I seldom now use Galezowski's instrument ; for 
a little dexterity will enable any one to ascertain, even in day- 
light, whether the disks and vessels are normal or nut, and 
within certain limits, indeed, to ascertain the kind of morbid 
change, if any there be. AA'here, as in a hospital ward, the 
room cannot be darkened, and the patient is in bed, and these 
are the most unfavourable circumstances, I can generally suc- 
ceed by placing a wax caudle or a small paraffin lamp in the 
proper position, and by shading the orbit at the side \vitb the 
hand which holds the lens, and in front with my body, to 
obtain a useful \-iew of the back of the eye. These rough 
expedients often give us valuable knowledge which would 
otherwise 1)6 entirely lost. 

Dr. Bcale has constructed an ophthalmoscope which, like 
that of Hasner, carries the mirror, the lens, and the lamp in 
one. I have a great dislike to fixed parta in any ophthal- 
moscope, and the more the parts fixed the more troubtesome I 
find it to manipulate them so as to throw aside teasing reHeC' 
tions, to vary the jiositions of the lens, and to hunt over 
the whole retina. Moreover, I like to change my lenses 
at will, or to pass from the indirect to the direct examination, 
all of which is impossible in fixed instruments. On the other 
band, I fail to see any advantage in fixing the lamp, even 
when the lens must be lixed to a tube^. 

The use of the separated mirror and lens for indirect 
examinations cannot be taught by books, hut may be taught 
in five minutes by a demonstrator. The lamp is now placed 
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on the left of the patient only, and the operator takes the 
mirror in his ri<>ht liand^ and the lens between the first 
finger and the thumb of his lefb hand. He then rests the 
second and third fingers of this hand on the patient's fore- 
head, so as to steady the lens, and moves it to and fro 
until he finds the focus. The fourth finger remains at 
lil)erty, to raise the eyelid if necessary. In varying his 
lenses, he will remember that, generally speaking, the size 
of the field depends on the degree of the enlargement and 
on the width of the pupil; the greater the enlargement 
the smaller of course is the field, and the reverse. When, 
as in the direct examination, we can approach the pupil, 
we obtain, as I have said, a larger field. In the in- 
direct examination it is best to arrange the condensing 
lens so as to bring its focus upon the iris, the rays then 
cross over and form a circle of dispersion upon the retina. 
A plane mirror is easier for a direct examination than a 
concave one, as it catches the light better; but this diffi- 
culty is soon got over. The observer can only learn by 
frequent practice how to escape teasing reflections, and how 
to hunt over the retina; but, if he has no personal dis- 
advantages to contend with, he will soon master all this. 
At the commencement he will do best to examine an eye 
under atropine, the use of which must afterwards be re- 
stricted. A practical observer will generally try to do 
without atropine. If atropine be used constantly, patients 
soon become annoyed by the very unpleasant effect of par- 
alysing the accommodation ; sometimes they will declare 
that their sight has been permanently injured by it, espe- 
cially if their amaurosis be progressive. Moreover, unless 
very strong solutions be used, it is a certain waste of time 
and trouble to treat the eye with atropine, and to wait 
until the pupil be dilated. When, therefore, the observer 
has become skilful enough to hold the mirror still, and to 
throw the beam steadily upon the blind optic disk, while 
the patient accommodates for a distant point, he will find 
that by so doing he no longer keeps up contraction in 
the pupil, and he is enabled to see well enough into the 
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L stete of the optic nerve and etiSef vesseU, In the great 
■ majority of cases this is sufficient for the physician. 

[ Should there be extensive change, however, in the retina, 
rendering a lar^ field of ^-iew necessary, as in retinitis, 
or should it he intended fo use the case for class demon- i 
strations, then it will be found needful tjj dilate the pupil 
artificially. Such cases are the exceptions. Atropine will 
also be needed for cases where the patient is unmanajjeable, 
or when the pupil is closely contracted, as it often is in 
Boeh diseases as locomotor ataxy and general paralysis. On 
no account should we drop atropine into the eyes of children ; 
they never forget it, and all hopes of ever seeing their optic 
dislis is henceforth lost. If children are gently and cautiously 
handled, the disks may he seen in the large mojority of , 
instances. Let the mother hold the child in her arms in 
a natural, easy position, with its hack to the lamp, and 
then let an assistant dangle a bunch of keys in the direction 
in which the visual axis should be. The disk will come 
quickly into view, and must be caught flying. I not in- 
frequently find that babies are almost or altogether blind 
from atrophy of the optic nerves, without the mother having 
any suspicion of it, or she may periiaps describe the child 
as late in 'taking notice.' We should therefore never omit 
the attempt to examine, even if the child be fretfiil. It 
has often happened to me to see a fretful child charmed 
at once into silence when the beam has been thrown into 
its eye. The wonderful bright thing may fascinat* it, and 
make it foi^t its woes for an instant; if so, let not the 
golden moment slip away, for it does not return. Suckling 
infants should be put to the breast; while the mother gives 
suck and caresses the child, the observations may in the 
majority of cases be easily made. 

I have stated in the journals on several occasions, that 
it is of great importance to ascertain the boundaries of 
the field of vision. Tlie mirror, without this lielp, may at 
times he insufficient to establish a diagnosis : for example, 
the distinction between anaemia and atrophy of the first 
degree may be out of our reach if we look to the mirror 
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alone. The elegant and ingenious, and, as it would seem^ 

very effective instrument exhibited by Mr. Adams at the 

meeting of the British Medical Association at Oxford in 

1868, bids fair, in large institutions, to supersede other 

means of mapping the field. I presume Mr. Adams has 

slips of paper ruled to correspond with his glass hemisphere, 

and that he tranfers his tracings to them for permanent 

record^. I have been in the habit of using the old plan 

as modified by Mr. Teale, which answers quite well enough. 

He hangs a light black board against the wall from a pulley, 

in such a manner that it may be raised or lowered so as 

to bring the bull's-eye opposite to the patient's centre of 

vision. The board is ruled, like a target, with concentric 

circles. When the observation is to be made, a head-rest 

in the form of a crutch, and measuring eight inches in length, 

is placed with its pad against the patient's forehead, just 

above the orbit, and its point is placed perpendicularly 

upon the target. A white disk of paper at the end of a 

rod is then moved about upon the field in such a way as 

to test the range of the patient's vision in all directions, 

while his eye is opposite and constantly directed to the 

centre. As the disk is shifted from place to place, a plus 

or cipher mark with a piece of chalk registers the result 

upon the board. After the completion of this process, the 

map of the field is readily transferred with accuracy to a 

slip of paper ruled on a smaller scale to correspond with 

the target ; this slip is filed with the day's notes of the 

case. The method gives trustworthy results, and it seems 

perhaps all that need in a general way be desired. It will 

hereafter appear how important it is that records of this 

kind should be taken from time to time in cases of atrophy 

of the optic nerves. It will thus be found that many 

patients having distinct optic atrophy or neuritis — and 

who may appear at the same time to have good vision — 

' Dr. Jeffries of Massachusetts has kindly forwarded to me the description 
of his records of the visual field. It differs little from Mr. Teale's plan, the 
most important difference being that the black board and the recording slips 
are divided into squares of known proportiona. 
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have good central vision only^ and have in reality lost a 
large slice of the lateral portion of their visual field. 

In cases of intracranial tumour indeed^ when the tumour 
is at the base^ the state of the visual field is often of great 
importance to us in pointing out whether the nerves be 
attacked in their course. For if the tumour is seated upon 
one nerve before the chiasma the whole of the field will be 
destroyed in one eye, whereas if it cuts one nerve or tract 
behind the chiasma the right or the left halves of the fields 
as the case may be^ will be destroyed in both eyes. 



CHAPTER III. 

ON THE ASPECT, STRUCTURE, AND CONNECTIONS OP THE 
NORMAL OPTIC NERVE AND RETINA. 

The present chapter need not be a long one ; but a short 
one is necessary^ not only on account of some details which 
need description, but also because I desire to lay practical 
stress upon the true method of investigating disease — ^the 
method, that is, of investigating minute and early deviations 
from health rather than great examples of mischief. There 
is no essential difference between Pathology and Physiology, 
though we think and speak continually as if these two studies 
dealt with distinct classes of phenomena. Pathology is but 
the shady side of physiology; their district, though seen 
under different lights and in various aspects, is one and the 
same ; nor can any one really know one aspect without 
knowing the other also. Whether, then, disease be slow 
or ra])id departure from the paths of normal development, 
this departure must still follow the certain laws of tissue 
change, if not the particular processes of health; as the 
reader and I, if we stray from the Queen's highway do still 
walk with legs, and do not, in becoming trespassers, cease 
thereby to be anthropological. So tissues which yield to 
temptation and, as Mr. Matthew Arnold would say, strive 
no longer to realize their best selves, do not thereby cease 
to concern the physiologist, but on the contrary, by the 
very mode of their errors, do more fully demonstrate their 
physiological capacities. The true view of life must com- 
prehend not only the normal or most complex tissues, but 
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■ a}«o the multitudiiiouB fornas into which these may chan^ 
by loss of complexity: the false viow rej^ards phyaiolt^y or 
normal states of tissue as one thing-, and jiatholopy or 
abnormal states of tissue as another. Sailors no doubt 
regard storms and eclii)ses as highly pathological, and feel 
a^rieved at the philosophical in different ism of the astro- 
nomer at home ; but they are wrong-, and so are we when 
we forget that no tissue can be called normal or abnormal 
except in relation to particular part^, and that what is normal 
in one place becomes abnormal if found in another. Our duty 
then is, first of all to familiarize ourselves with the general 
laws or modes of tissue growth as we see them throughout 
the microcosm or the macrocosm, and secondly to learn the 
special modes of tissue growth for each particular part. 

Having done this we shall he in a position to call the 
tissue wc find in any place normal or abnormal, not on account 
of certain features of its own taken apart, but on account of 
its cougruity or incongruity with the characters of a particular 
creature, a jiarticular organ, or a particular part. To deter- 
mine what is abnormal then in the eye, we must first carefully 
ascertain what axe the peculiar modes and relations of tissue 
growth in the constituent parts of the retina and optic nerve, 
and their connections, and how far the variations of these 
can be recognised directly or indirectly by means of tlie 
mirror, or by the scalpel after death. Many parts of such 
a description may of course be rapidly dealt with as they are 
inessential or familiar to us all, and this the more as alW 
Bome hesitation I have determined to confine m}'sclf in this 
treatise to a consideration of the parts connected with the 
optic nerves only. The other parts of the eye, however, and 
the muscles of the orbit present many changes of a most 
interesting kind in themselves, and which have important 
relations with disease elsewhere; thus the affections of the 
mucous covering of the eye should be studied in connection 
with the skin and other tegumentary surfaces, and the affec- 
tions of the fibrous tissues with fibrous tissues elsewhere' ; 

ed by ^Lweigger Seidel to have affioity 
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while the study of the muscular aberrations in the orbit 
present many most interesting problems and illustrations to 
the student of palsies and of motor conditions generally. 
To do all this well would need, I find, a book much larger 
than I ought now to write; in confining myself to the ner- 
vous parts of vision, and describing and explaining their 
changes, I shall have a task quite large enough for my 
powers. 

Beginning then from before, backwards, we find a delicate 
coat, consisting in great part of nervous matter, which lines 
the greater part of the cavity of the eyeball. This coat or 
layer — the retina — is very transparent, so transparent in- 
deed in fair people as to be invisible under ordinary cir- 
cumstances ; it is nevertheless a structure of very high 
complexity, and one which presents many interesting varia- 
tions in different animals. It is incorrect to speak of the 
retina merely as an expansion of the optic nerve, as is too 
frequently done ; and it is incorrect not only in anatomy 
but also in pathology, for the retina shows a good deal of 
independence of the optic nerve in its liabilities to disease 
as well as in its normal structure and its means of nutrition. 

The accurate and valuable researches of Schultze into 
the minute anatomy of the retina, prepared with osmic acid, 
have added much to our knowledge of one of the most in- 
teresting organs of the body '^, It is very satisfactory to be 
able to add that our countryman Mr. Hulke has not allowed 
all the honour of these recent investigations to go to our 
Continental brethren •^. Among former observers we owe 
most, perhaps, to Miiller, Bowman, and Kolliker. It would 
of course be beyond my purpose to enter now upon any 
description of the delicate tissues of the retina; I must 

» M. Schultze, * Zur Anatomie uiid Physiologie der Retiua.* Bonn, 1866 ; 
vid. et 'Arch, flir Mikroscop. Anat./ Band III. S. 115, 372. 404. 

' J. W. Hulke, * The Anatomy of the Retina in Amphibia and Reptiles,* in 
Royal Soc. Archives, 1S64. 'On the Anatomy of the Fovea Centralis of the 
Human Retina,* Phil. Trans, vol. 157, Part 1. p. 109. 'On the Retina of 
Amphibia and Rei»tile8.* Journal of Anat. and Phys.. Nov. 1866, p. 94. • Notes 
on the Anatomy of the Retina of the Porpoise,* ibid. Nov. 1867. p. 19; and 
• On the Bloodvessels of the Retina of the Hedgehog,' Phil. Trans. 1868. 
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' content myself with a short mdication of ite stmd;ure and 
relatione. 

The tunica nercea is continooua with the optic nerve and 
lies within the globe of the eye upon the vascular coat or 
choroid. When looked for with the mirror in the healthy 
eye, it is so transparent ae almost to escape observation except 
in very dark people, and the red choroid which shines through 
receives only a slight gray tint from the overlying retina. 
This is true, liowever, of the layers of the retina only ; its 
vascular part, on the other band, is beautifully distinct, 
and has to be carefully watched by the physician, as we shall 
see hereafter. An artery (arteria centralis retinse) enters the 
retina, and two veins {venae centrales) leave it near the centre 
of the optic disk, passing between the bundles of fibres in the 
optic nerve, and so reaching the ophthalmic artery and the 
ophthalmic vein respectively ', The artery generally bifur- 
cates into a superior and an inferior branch after it has issued 
from the disk, or at any rate after it lias come so far forward 
that the bifurcation is to be seen through the transparent 
nerve bundles. Immediately afterwards it divides into four 
or five main branches, which again distribute themselves to 
the retina on all sides, subdividing until they become capillary, 
and BO return into the venules \ The venules gather them- 
selves in the contrary directions, and assemble in the two 
branches of the central vein ; these two branches, however, 
do not meet on the hither side of the sclerotic, but dive 
separately into the disk, generally at a small distance from 
the artery. Within the optic nerve trunk they quickly unite 
and form one trunk, which ends in the ophthalmic vein. 
The central vein approaches, and for a while closely accom- 
panies the artery, but ia never enclosed in the same sheath 
with it. One remarkable fact in the vascular distribution 
of the retina must not be overlooked, and that is the deviation 

* It wouli] tie a w.-wte uf time aiKl Apace to dcacribo minutely the dliitr-iliiitiaD 
rf the veeaeia, na they vaiy extremely in numbera and ciireotion in ilifftrent 
pAopIe. The [Kiint of their entcmoe nml exit In olao variomi ; in A parson I 
onoe uw the pAni wna outside the ritii oF the diek. 

' III rnauy uiim&U there is e. cariaua sinud around the am sermta called 
the cirouloB venoana. 
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of the vessels from the region of the yellow spot. This, in 
my experience, is invariable. The branches on the external 
side which turn towards this spot, bend and form arches 
round it : no vessels of more than capillary size approach it, 
so that it is thus left unimpeded for clearest vision. The 
observer must bear in mind that the fovea centralis to the 
ophthalmoscope appears indeed to be extravascular. It is not 
generally difficult to distinguish between the larger arterial 
and venous branches in healthy retinas. The arterial branches 
are smaller, straighter, and of a paler or rose colour, while 
their transparency gives them the appearance of a double out- 
line •. The arterial branches, again, are more superficial than 
the venous, and may often be seen to cross them ; indeed, at 
times when the veins are full, the overlying arteries may 
appear even to strangulate them. In retinal hypersemia, how- 
ever, the distinction between arterial and venous branches is 
soon lost. These remarks must be understood to apply to the 
main branches only, but the smaller branches can easily be 
traced, up to these. Besides the central vessels and their 
branches there is also a variable number of small arterial 
and venous twigs to be seen on the papilla. ITiese branch 
and anatomose variously with the vessels of the retina and 
choroid, and thus form a vascular connection between the 
ciliary and retinal blood-vessels. (Leber, quoted by Stellwag.) 
These small vessels are much increased in number and in size 
during states of hyperaemia. The retinal coat may be traced 
with ease after death, as its transparency becomes clouded and 
a white filmy tunic is then to be seen extending from the di*<k 
to one-eighth of an inch behind the cornea, becoming thinner 
as it advances, and ending in a finely serrated edge called the 
ora serrata. The thinnest portion of the retina, however, is at 
the before-mentioned spot of Soemmerring, which spot is 
almost, though not exactly, in the axis of the eye. The optic 
disk— the blind spot— is slightly to the inside of the yellow 
spot, and is insusceptible of light. The constituent tissues 
of the retina are, as I have said, very complex, and need not 

' Tliis appearance it) now naid to be wholly or partly due to the different 
refractions of the arterieH and veins. 
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here be described. To two of ita constituent tiBaues, however, 
I thinJf it is desirable to refer — to the connective tiBsue frame- 
work and to the nervous layer. Without discussing the 
genetic relationship of the more specialized layent of the 
retina to connective tissue, I may say that we have known, 
since the publication of H. Miiller'a researches, that there is 
a distinct framework of this bindwcb consisting of stouter 
radial and more delicate trabecular parts whieh comprise 
and support the more highly specialized structures, 'fhia 
fact is of great moment in estimating the probable character 
of inflanunatory changes in the retina, and in explaining the 
occurrence in it of gliomatous and other tumours. The in- 
ternal or ner>'ous layer of the retina consist-s of two parts : the 
first or outer is a stratum of nerve cells and granules, and the 
second or inner is a stratum formed from the fibres of the 
optic uerve, which on leaving the optic disk lose their sheath, 
so that their central part or axis only is carried forwards. 
These axial fibres soon run into a continuous film, forming at 
first a delicate web with narrow elongated meshes. There is 
no fibrillar nervous matter, however, at the yellow spot. 

With the convergence of the vessels we reach the papilla, or 
optic disk, a little part of great importance in our present 
inquiry, and which I shall therefore describe somewhat more 
at large. This disk, the entrance of the optic nerve, is the 
most striking object at the back of the eye. It is a small 
round or oval spot, of a delicate rosy or creamy white tint, 
contrasting with the piiikness of the surrounding choroid 
and with the retinal arteries and veins which traverse in 
order to dip into the optic nerve bundle near the centre of 
it. The margins of the disk in the healthy eye are even and 
sufficiently well defined ; though in disease, as we shall see 
hereafter, its contour may become much sharper or much 
dimmer. The form of the disk is generally an oval with 
the longer diameter vertical; the vertical diameter, however, 
exceeds the transverse by a very small difference, and in 
many eyes the disk is round. I Ijave in a few cases seen 
the disk transversely oval ; in one of these the vaiialion 
was only apparent, and was duo to the defect of the cornea 
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known as astigmatism ; in other cases it seemed to be an 
unimportant peculiarity, though I have twice seen it in cases 
of atrophy. Tlie size of the disk is actually about 0.75 lines 
in its transverse diameter, and about 0.7 lines in its vertical, 
according to the measurements of Jager^ and H. Miiller^ 
taken in full-sized eyes ; in many persons it is probably 
less than this. The apparent size, and also the colours of 
the disk, vary with the method of observation, whether 
direct or indirect, and again of course with the power of 
the lenses used in examination : with an ordinary two and 
a quarter inch convex lens the inverted image appears to 
be about the size of a small split pea, and with a four inch 
convex lens of about the size of a groat. When magnified 
to this size, as it ought to be in all important cases, or when 
examined by the direct method, its texture becomes more and 
more definite, its edges shade off more into the fundus, and 
the degrees of its vascularity are far more easy to determine. 
Finally, the apparent size of the papilla is changed by the 
conditions of the refracting parts of the eye. 

The margin of the disk is sometimes surrounded by a 
crescent or ring, which may be white or black. The white 
ring may mislead an unwaiy observer into the supposition 
of a cupped disk, a staphyloma, or an atrophy. The variation 
I mean is however congenital, and is explained in two ways : 
one explanation is that the choroidal ring through which the 
optic nerve trunk passes into the interior of the eye may be 
a little larger in diameter than the trunk, in which case more 
or less of the brilliant bluish white sclerotic coat would be 
exposed to view through the transparent nerve fibres, and 
would appear as a segmental or circular collar around the 
disk ; the other explanation is, that the fibres of the internal 
neurilemma of the optic nerve are not arrested at its entrance 
into the globe, but are prolonged up to the papilla, in which 
case there would be a white ring or crescent round the latter, 

^ * Ergebnisse der Untersucbung der Menscblicben Auges mit dem Aiigen- 
Bpiegel.* Wien, 185s, pp. 8-10. 

*• * Anat. Pbys. Unteraucbungen ilber die Retina.' Leipzig, 1856, pp. 80-82 ; 
\'id. et Grafe*8 Archiv. N. 2, Miiller and Liebreidi. 
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not interfering with vision, I am disposed to think this 
second explanation the more probable, as a faint white ring 
round the disk may always be detected in the erect image, 
and indeed in some abnormal eyes the neurilemma is on the 
contrary lost too soon, and there is a want of substance about 
the disk which may simulate excavation, I have seen one or 
two such cases, A very little practice will make it easy to 
the observer to recognise an excess of neurilemma. He will ■ 
see that there is no glaucomatous excavation, tliat the white- 
ness does not encroach upon the disk, and that the vessels do 
not dip under it as they would dip under the edge of a cup. 
If the circle or, as is more common, the crescent be black, it is 
due to a deposit of pigment in the choroid around the disk, 
and is of no ill meaning. I believe that it ia sometimes 
stated to be peculiar to people of advanced years, but I have 
certainly seen it occur, and have sketched it as existing, in the 
eye of children. It is never uniform, but presents patches and 
gaps at various points in its course. The pigment lies of 
course under the retina, and is really choroidal ; the pigment 
of the choroid being always denser in the neighbourhood of 
the disk. The disk itself is not exactly a transverse section 
of the optic trunk, but is rather the centre of dispersion, from 
which its fibres sweep in a cup-like expansion to form part 
of the retina, and the vessels which ent«r the eye at the disk 
sweep from it in the same way. Nor is it a raised spot, as the 
name ' papilla' would seem to signify, or indeed does signify ; 
on the contrary, the healthy disk presents a trifling de- 
pression (poruB opticus) about its centre, or rather at that 
point close to its centre where the retinal vessels issue. 
This part is extravascular and therefore whiter than the 
rest of the disk, and it consists of the connective tissue 
which invests the central blood-vessels. In slight cases of 
congestion this white centre, which generally appears to be 
of about the size of o. small pin's head, shines out in contrast 
to the rest of the disk. In fuller states of congestion, how- 
ever, this centre itself becomes flushed like the rest of the 
part, and I think it quite unnecessary, if not misleading or 
erroneous, to give a distinct name, ' peripapillary congestion,' 
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to the £Drmer appearance, as one recent writer at least has 
done. 

I have said that the optic disk is of a rosy^ or creamy white 
tint, and I shall now proceed to explain how this rosy tint, 
which varies according to the mode of examination^ which 
differs a little in shade in various persons^ and is often a 
little deeper towards the (real) inner half of the disk, is due 
to a special vascular system enjoyed by the disk in inde- 
pendence of that of the retina. If I am not mistaken, the 
disk and retina were supposed to draw their blood-supply 
from a common source^ until Galezowski pointed out that 
the vascularity of the disk was independent of that of the 
retina^ and rather formed a part of the vascular system of 
the brain. Since I became acquainted with Galezowski's 
views in 1866 I have gone carefully into this important 
question^ and I have sati&^fied myself by means of many 
dissections^ microscopic and other, of injected parts^ and also 
by observation of the behaviour of the disk and retina in 
disease, that Galezowski in this important matter is mainly 
right. I say this important matter, for Gralezowski's view, 
if well founded^ is of great weight if it tends to establish 
still more a physiological division between the disk and 
retina, to explain more clearly their remarkable indepen- 
dence in disease^ and above all to prove that the vascularity 
of the disk is a cerebral vascularity closely connected with 
that of the encephalon, and therefore a better guide to the 
state of the encephalon than the retinal circulation can be. 
The retinal veins and arteries, though scarcely brought into 
nutritive relations with the optic trunks are nevertheless of 
course closely associated with it, for we found in tracing 
the course of the retinal veins and arteries that they pene- 
trate the disk about its centre, and actually enter the optic 
nerve-trunk. The nervules and the vessels then pass through 
the sclerotic together, the vessels lying in the middle of 
the bundle, and so they pass on into the orbit, the artery 
indeed passing through the optic foramen, but the vein 
escaping a little sooner from the bundle and passing by 
the ophthalmic vein and sphenoidal fissure into the cavernous 
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sinus. Such a geographical relation between the optio ner^ 
vules and the vessels is veiy curious, and unparalleled any- 
where else in the body. This peculiarity, and the further 
peculiaritj' of the structure of the optic trunk, leads me to 
look upon it not so much as a nerve proper, but as a com- 
missure or bundle of nervules. I look upon it, with its 
rich connective tissue and its rich and special blood-supply, 
as a more important offshoot of the encephalon than any 
ordinary nerve would be, and as likely therefore to ofler 
more important indications of its varying Btates. 

The optic nerves take their rise chiefly from the corpora 
quadrigemina, which bodies, and the anterior pair in parti- 
cular, on grounds both of physiology and of pathology, we 
now regard as the principal, if not the only true eentree 
of vision. Two little tracts or ribbons tako their rise in 
the corpora i|uadrigemina and optic thalami, from a dis- 
tinct nucleus, in which latter they receive a few fibres, cross 
the inferior surface of the crura cerebri, taking fibres from 
the geniculate bodies, and then detach themselves almost 
completely from the encephalic mass, After this detach- 
ment they become more cylindrical, they lie at the base 
of the brain, and the two tracts unite to form an 
elaborate commissure called the chiasma, from which again 
the 'optic nerves' branch off to each optic foramen. The 
remarkable decussations in the chiasma establish a direct 
commiBsiire between the two eyes in front, and a crossed 
commissure between each eye and the visual centre of tlie 
opposite side, the remaining fibres being left to fonn a 
direct connection between each eye and the visual centre 
of its own side'^. The chiasma is an oblong nervous mass 
of some size, seated in front of the sella turcica and the 
pituitary body. Its hinder horns run under the floor of the 
third ventricle. Behind it is the pineal gland. It will be 
Been at onee that the nerves run along under that very part 
of the base of the brain where lymph is mainly generated 
in afiectious of the membranes of the base. The chiasma 
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has also very close relations with important blood-vessels. 
The coronary sinus, or a part of it^ is situated close behind 
and below this body ; the cavernous sinuses are in its imme- 
diate neighbourhood, and large cerebral arteries lie beside 
and in front of it. Now, according to M. Galezowski, the 
optic tracts and nerves receive several very important blood- 
vessels in their course. In the chief place, the optic tracts 
receive a very extensive investment from the pia mater^ 
which covers and adheres to all its free surface; anteriorly, 
where the tractus is approaching the chiasma, nearly two- 
thirds of its circumference are clothed by pia mater, and 
farther back that membrane even insinuates itself a short 
distance between the posterior or inner margin of the tractus 
and the adjacent surface of the crus cerebri. The more 
special vessels of the central nervous organs of vision are 
described as follows by Galezowski, whose words are almost 
literally translated : — 

* I. An arterial branch entering at the posterior border 
of the testes, and distributing itself to them. This Gale- 
zowski calls the artery of the testes, or the posterior optic 
artery. 

* 3. Four vessels of some size which pass into the optic 
tracts on the level of the posterior border of the cerebral 
peduncles, and so by a well-marked line divide the optic 
tracts from the corpora geniculata. Two of these vessels 
are arteries, and they may be called the vasa geniculata 
or middle optic arteries. They arise from the choroid 
plexus. 

* 3. A rather large branch coming from the middle cerebral 
artery, and which passes to the corresponding optic tract. 
This may be called the anterior optic artery. 

*4. Finally, filiform branches passing from the pia mater 
to the chiasma.' 

The veins are associated with the arteries, and need no 
special description ^®. 

^ In addition to the vessels described by Galezowski, and which account 
for the well>known independence of retinal hyperemia and discal hypersemia, 
there is, on the other band, at the nerve entrance a very curious connection 
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If in addition to these vessels we also bear in mind, as 
I have said, that the optic nerves and ttaxis are very exteo- 
Bively and closely invested by the pia mater, which gives 
off nutritive branches to tliem, we shall have a clear idea 
of the mode of this circulation which nourishes the optio ] 
tracts and nerves. Nor, when we look at the size and 
oompli'sity of these parts, shall we feel any surprise at so 
elaborate a vascular supply. Now all these branches unite 
to form an uninterrupted network of vessels ivhich extends 
from the tracts to the disk, and it is to them that the rosy 
tint of the disk is due. Its vascularity is mainly therefore a 
cerebral vascularity, and not an offset of the ophthalmic artery 
like the vascularity of the retina. I hope to show that these 
apparently small details bear closely upon the phenomena 
of morbid change as seen by the ophthalmoscope. 

In accepting the description I have quoted above, I ought 

perhaps to add that it does not exactly coincide with nine 

dissections of the injected parts which I have myself made 

for the special purposes of this investigation. On the other 

faAnd, however, my own preparations did not quite agree 

[•mmong themselves, and in two cases I found a slight differ- 

[■«nee in the arterial distribution between one side of the 

Ifnaio and the other. At the same time it is not important 

{bow to discuss the matter as a mere question of minute 

latoiny, and if Galezowski's observations are taken in hia 

^wn words, the reader will fall into no great error". Any 

Kfeatwaen tbe veus1< of tlie nerve, of tbe retina, of the cfaorio-capiiluia, and of 
■e ciliary ajstenu. It a not ditfioult to ileniomitrate bj careful iDjeotioas ths 
of an arterial circlet without veing which aurrounda the nerve in 
w sclerotic foramen. Thi* circlet ia (brmed by orteriolea from the short poi- 
tr eiliarie* ; from it. again, minute twigs enter tha nerve, and rami^' in the 
la of the nearilenuoo, where they anastomose with fine twigii from the cea- 
Fine branclileta atiio paioi directly into the disk from the chorlod, 
it we get a kind of threefold continuity between the diika, the reUna, and 
oapillariii. by meaos of an exquisite intraneural and periueural net- 
Theee vtsaets are not, however, of great nutritive value, or of much 
1 importance in thii place; fiir further detaili, therefore. 1 refer tiu> , 
a the ulmirable researchea into the va«cuJar system of the human eye 
f Leber, • Arch, f Ophthalm.' li. l, pp. 4-7 (1865). 
" In a mbsequent eeuy ('Arob. Gen. de la M«l,' Dec. 186S) M. Galezowakl 
CBpta my viewa, publiahed [' Med, Timea,' May 9, 1 868) atmoet in my pre- 
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variations which may hereafter be found to occur in the 
exact mode of the distribution in various brains, will not 
in any way affect the main question of a rich independent 
capillary circulation in the optic tracts and nerves extend- 
ing up to the disks^ and belonging to the cerebral system 
of vessels. In the optic disk^ then, we have an expansion 
of the nerve fibres of the optic trunk, we have a capillary 
circulation continuous with that of the brain, we have the 
trunks of the larger and more independent retinal vessels, 
and we have a certain considerable quantity of connective 
tissue, part of which appears at the central depression and 
sheathes the retinal vessels ; the remainder extends from the 
peripheral neurilemma inwards, and makes a framework for 
the optic bundle which I shall presently describe. As it 
passes backward from the disk to the orbit, the nervo- 
vascular trunk passes through a foramen in the sclerotic 
coat, wliich is at this point of entrance denser than at any 
other part of the eye. The opening seems to be guarded 
by a pierced plate, called the cribriform plate ; this is really, 
however, an arrangement of the neurilemma, which here 
becomes continuous with the border of the opening, and 
exposes the open ends of the longitudinal canals. These 
sieve-like openings are to be seen through the transparent 
nervules in many healthy eyes, and in some cases of atrophy 
they become very evident. The margin of the foramen in 
the sclerotic forms an unyielding ring, called the sclerotic 
ring, and the nerve trunk as it traverses the sclerotic shows 
a slight constriction. It will be seen hereafter that the 
relation of this sclerotic ring to the optic trunk, with its 
nervules and vessels, is of great practical importance. As 
it leaves the eyeball and traverses the orbit, we find that 
the optic trunk is invested by a tough outer sheath, which 
is easily detached, and which seems to be continuous with 
the sclerotic on one hand, and with the dura mater on the 

sent words two years ago, as corroborative in the main of his own. He states 
that M. Sappey has 'pleinement confirm^' his conclusions by his own re- 
searches, and quotes them in his lectures. Also that M. Fort embodies them 
in the last edition of his * Anatomic Descriptive et Dissection/ t. iii. (1868). 
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other. Whatever may be their genetic relationsliip, how- 
ever, it has been shown by Sappey'^ that this sheath, thoiigh 
continuous with these structures, differs much from either 
of them. He shows that the optic sheath is rich in elastic 
tissue, which is not found in the dura muter or in the sclerotic, 
and that the norvi nervorum are peculiarly abundant in it. 
On removing the outer sheath of tlje optic bundle, we find 
below it a second sheath, also enclosing the bundle, hut 
not to be stripped off from it. Tliis inner sheath, which 
is continuous with the pia mater, is thinner and less com- 
pact in structure than the outer sheath, though more dense 
and fibrous than the pia mater. 

The two sheaths, therefore, enclose a cavity which may 
be said to he continuous with the intermeningitie cavity 
of the brain, and which may perliaps become distended by 
the transfereuce of any fluid effused at the base of the 
brain. This is confidently stated to be the ease : I have 
had no opportunity of verifj-ing the statement, and con- 
fess to some scepticism al>out it". The visceral arachnoid, 
indeed, after accompanying the nerve fairly into the hole in 
the sphenoid bone, heeomeB reflected on the process of dura 
mat«r lining that aperture; so that the space between the 
sheaths cannot at any rate be continuous with the arach- 
noid cavity. The inner sheatU not only encloses the optic 
bundle, but forms a part of it : it sends off prooeasea or 
partitions which pass into its substance and divide it into 

" Bubin*!! 'Juumol d'Acatoinie,' Jiui. lS68. Yid. et Dondere ; O^Ue'i 
• Archiv.' I. 1, p. 83. 

" Tb'u i>l*t«ineat. wUsh t doubted upon grounds at clinical eicperinnce, 
tc now, hoiTHver. proved bj the aocorate reie&rcbeB of Schwalbe (SchuICz«'s 
•Archiv.' to), ri. Fart I, 1S70). He liiu inTeatigated the e;o by meuis of 
■ilver Bolatianii, after ReoklinghauBen'g method, and has dcmoiiatrHted tha 
nbtetice of two lymphatic cavitiea. the one ' supra- vaginal.' aiid extending 
•roDnd the choroid, betwoen it and the Bclerotia ; the other 'nub-vaginal,' 
oOcVpTing the apace mentioned in the teit, between the two ehesthB of the 
optio nerre. It has. like the supra-vaginal cavity, the lining and other 
BhartiDten of a lympbatdo cavity. Schwalbe shoWB that it is no doubt contiuu- 
OQB with the aimilar interarachnoid lymphatic cavity, but towards the disk is 
doseil, so that although it can be injected ftom the arachnoid cavity, yet the 
Enjection caunot enter the eye. Clintcalty, therefore, I was right, anatomically 
I was wrong. 
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numerous longitudinal channels^ along which the filaments 
are carried. These partitions, then, are continuous with, 
or form the sheaths of, the fibrils themselves, a pecub'ar 
arrangement which shows again that the optic nerve is 
not strictly a nerve, but rather a bimdle of nervules — *a 
cylinder of collected tubes.* I must lay some stress upon 
the disposition of this connective tissue, as it is greatly 
concerned in some of the morbid changes which I shall 
have to describe. If the reader is in any way familiar 
with the microscope, he will be able to demonstrate these 
details for himself. Let a healthy optic nerve-trunk in 
front of the chiasma be taken and soaked for about three 
weeks in a light straw-coloured solution of chromic acid. 
Tliin sections of this are then easily made with a sharp 
knife, and rendered transparent by Clarke's or Bastian's 
methods ^^. These sections form beautifiil objects, and their 
variations in disease are very interesting and easy to trace. 
The vessels lie in the connective tissue between the longi- 
tudinal canals. 

From the foregoing descriptions it is clear then that 
the optic nerves are far more complex in structure and 
arrangement than any other nerves, and should rather be 
regarded as commissures or bundles of nervules ; that they 
are highly vascular, and are vascular with a vascularity 
which is in close relation with that of the brain itself; 
that they are very rich also in connective tissue ; that in 
their extensions into the encephalic cavity they traverse 
the base of the brain in the direction of parts which are 
continually liable to disease; that their course up to the 
geniculate and quadrigeminal bodies is a long one, and 
brings them into near relations with the important organs 
of the meso-cephalon ; and that they have central connec- 
tions in the geniculate and quadrigeminal bodies, which 
centres are again closely related to the cerebellum by the 
processus ad testes or superior peduncles, and to the great 
strands coming up from the spinal cord. 

'* Oil of cloves ifl better than oil of turpentine in Clarke's process ; it is at 
leant as efficient, and far more agreeable. 
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It is [irobable that the optic fibres have even more ex- 
tensive connections than those which I have indicated — con- 
nections which have hitherto baffled the anatomist. The 
researches of Gratiolet, Schroder van der Kolk, and other 
most able inveatigatora, have made it probable, for example, 
that some of the optic fibres radiate into the hemispheres, 
though tbey have foimd it impossible to decide upon the 
point, I believe, however, that the ultimate distribution 
of the optic fibres is less important to our present inquiry 
than is commonly supposed or appears likely. 



AlflOMALlE& OF THE OPTIC DISK AND RETINA. 

Before entering upon the chapter of actual disorder of 
the optic disk and retina, it is important that the observer 
should be on bis ^lard against those insignificant, but 
often verj' striking, variations in the appearance of these 
parts, which depend upon mere individual peculiarities, and 
hove no pathological meaning. Under this head of acci- 
dental anomalies, I shall consider the vessels first and the 
disk and retina in the second place. 

I have said that the iViatriliUion of the vesaeh pnpsents 
many differences, so that it may indeed be difficult to find 
two eyes exactly alike in this particular. Such variations, 
however, are not striking, nor are they likely to he mis- 
taken for disease. A tortuosity, which is really a mere 
accidental peculiarity, is more likely to deceive, as it may 
lead to the inference of over distension of the vessels ; or 
a twist or 'kink' in a vessel may simulate a hemorrhage. 
This latter mistake is often made, and is as easily prevented 
by using a higher magnifier, or by looking at the erect 
image. The former is more difficult to guard against, and 
it is only after much experience that the observer should 
permit himself to express an opinion based only upon lesser 
changes in the colour, the size, or the tortuosity of retinal 
veins. A skilled observer, by considering all the points 
of a case, will know bow to give their due weight, and n© 
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more, to such appearances^ whether evidences of disease 
or mere individual anomalies. 

Persistence of the hyaloid artery must be a somewhat 
peculiar object, but it has never &llen to my lot to see it. 
In the fcBtus an artery passes from the disk through the 
vitreous body to the lens, and in some rare cases this artery^ 
or its sheath, instead of dwindling away^ has been seen 
to traverse the adult eye. Laurence describes such a case 
in the July number of the * Ophthalmic Review' for 1865, 
and many cases are recorded by German observers^*. It 
is a mere curiosity^ and needs no further description in 
this place. 

Pulsatioji of the veins is not infrequently to be seen in 
a perfectly normal eye. It is a hydrostatic phenomenon^ 
and is due to the impulse of the retinal arteries which 
compresses the vitreous himiour, which in its turn com- 
presses the veins, so that the venous pulse is synchronous 
with the arterial diastole and the cardiac systole^®. The 
same effect may be produced artificially in any normal eye 
by slightly compressing the eyeball, and thus adding to 
the tension of the vitreous body. In some eyes the venous 
pulse is very evident without any extraneous pressure ; but 
I believe arterial pulsation is never visible under any cir- 
cumstances, natural or artificial. The venous pulse is gener- 
ally to be seen in the large branches alone, in those which 
lie upon or lie close to the papilla, but in some cases I 
have seen it sweeping over all the field of observation. 
In the cases of physiological excavation of the disk which 
I am about to describe, the pulsation may be well seen 
in the bends of the veins as they climb over the edges of 
the cup. The stream is of course from the periphery towards 

^ Vid. Liebreich, *Klm. Monatablatter' for same year, 1865, p. ^4; Mooren, 
*Ophthal. Beobacht,' 1867, p. 204 (Mooren*8 case was observed, however, 
in 1859); and Wecker, 'Annales d'Oculistique/ torn. 53, p. 65. 

»• In the *Arch. f. Ophth.* Bd. III. 2. p. 155. art. 'Ein Mikrometer am 
Augenspiegel,' Schneller demonstrates the variation of size in the choroidal 
vessels consequent upon changes of intnM>cular pressure. He shows, also, that 
atropine causes a diminution of intra-ocular pressure, and thus a distension of 
the choroidal vessels. Schneller's views seem, however, open to some question. 
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tbe centre, the dilatation moving in this direction and the 
contraction in the reverse. 

The e-rcavalion of ike optic disk, sometimeB seen as an ladi- 
vidiial peculiarity, may well be mistaken for commencing 
disease, such as atrophy or glaucoma. In the normal eye, as 
I have said, there is always a slight depression near the centre 
of the disk, at the point where the vessels issue from it, and 
in some cas^s this depression may he so exaggerated as to 
become an actual cup. It is best seen of course with the 
binocular instrument. Here, again, we have to thank that 
successful and accomplished observer, Heinrich Miiller, for 
the fu^ adequate description of this peculiarity^^. This 
excavation fortunately never proceeds far, though it fre- 
quently presents steep walls. It seldom sinks deeper than 
tbe thickness of the retina and choroid, and never tres- 
passes upon the lamina cribrosa ; nor, again, does it ever 
involve the whole disk, hut preserves its original character 
as an exaggeration of the central pore'*. The excavation 
is in some cases accompanied by other inequalities, a part 
of the disk being hollowed and another part elevated; or 
we may see a sloping wall on the side of the yellow spot, 
and a steep wall on the opposite side; or, again, the exca- 
vation instead of being circular may be irregular or angular. 
The changed colour of the disk in these cases is more striking 
than its change of form, and the strong redness of the disk 
around the cup contrasting with the while or the grey of 
the cup itself, may give a strong impression that disease 
is present. I have never seen the vessels bend under the 
edge of the cup so as to be lost to observation, as we see 
them in glaucomatous excavation, nor have I noticed any 
difference in the veesels themselves, except the slight differ- 
ence in colour, which of course takes place in consequence 
of the changed reflections. These physiological excavations 

" GriLfs'a 'Arohiv.' iv. a. «. 4. 

" 1 tbiiik it better id th«ia and muiy BimUnr pnraagea to Bpfnk from my 
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■■J that either observere do describe this cupping an involving Ihe whole diitk, 
snd u predfling beyond the aclerotio. So likewise with orterinl pulBatioti 
wUcb some writeta profi^iis to have seen, and mky have seen. 
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should be borne in mind, for I believe they are by no means 
uncommon. A friend of mine presents this anomaly in a 
marked degree, and I have had his case in mind while 
writing the above paragraphs. He narrowly escaped a 
terrible prognosis at my hands, for I discovered the state 
of his optic disk in the early and innocent stage of my 
inquiries. 

No less important is it to recognise distinctly those change* 
which take place in old age, lest we attribute that to disease 
which is due only to lapse of time. In old age tissues lose 
their transparency, and undergo even further changes of a 
degenerative kind ; the more delicate the part the more ob- 
vious, of course, such changes will be. As the skin loses its 
brightness and delicate vascularity, so the optic disk loses its 
transparency and the tints of its complexion. The dioptric 
media become dull, so that the back of the eye is less distinct, 
and the tracery of the disk and retina loses the sharpness and 
delicacy of its earlier and fresher life. Changes, therefore, 
which in youth would lead us to recognise an atrophic or 
even a sub-inflammatory process, in age would cease to have 
any such meaning. Practice alone can teach us to estimate 
these little variations at their true value. 

Anomalies in the colouring of (he disk. It is impossible to 
give any accurate idea of the colour of the disk by verbal 
description, nor have I made any serious attempt to do so. 
Almost every writer has given his own description of the 
tints of the disk, some more successfully, others less success- 
fully ; some evidently seeing with the general eye of man- 
kind, others having peculiar visions of their own. But so 
many persons talk loosely about the disk seeming too white, 
the disk seeming too red, the disk having a bluish tint, or 
a grey tint, and the like, that I feel myself obliged here to 
show any person how to produce such anomalies of colour at 
will. First of all the colour of the disk differs a great deal 
in persons of various ages and of various complexions. I have 
just described the waning disk of age, and contrasted it 
with the fresh bloom of the more youthful nerve; I may 
add, that between persons of dark and light complexions 
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we may find at least as great a difftTenee. This difference is 
due chiefly to the degree of pigmentation in the choroid, and 
the effect in the disk is mainly perhaps one of contrast. In 
deeply pigmented eyes the disk shines out with a luminous 
silver yellow light ; while in eyes less rich in pigment the 
disk stands out less trenchantly, and usually seems of a red- 
dish hue. The kind and degree of iUnmination again has a 
marked effect upon the tints of the disk. The strong yellow 
lights so often used, when comhined with the bluish grey 
reflection of the nerve cylinders in the disk, may account for 
the greenish glimmer which some obser^'ers have curiously 
examined. This hard greenish appearance, which has aroused 
suspicions of atrophy in anxious minds, may be cured at once 
by adapting a pale blue chimney to the lamp. Again, the 
stronger the illumination the nearer in general the disk ap- 
proaches to white. The delicate greyish blue so evident in 
the twilight of the direct examination, disappears in the glare 
of the indirect examination; under its strong light all deli- 
cate tints are banished, and the disk appears white or yellow- 
ish or reddish white. Again, in the direct examination the 
careful observer will even note changes in colour as he varies 
his accommodation. If we do not accommodate exactly for 
the surface of the disk, we shall see it uniformly of a bluish, 
yellowish or reddish white. But if we adjust our vision very 
accurately, and hold the mirror steadily, wc shall detect a 
great difference between the inner and outer portions of the 
disk. Nothing is more common, however, than to see this 
difference pounced upon as an evidence of disease — ' the inner 
half of the disk was seen to be much congested,' &c. In fact, 
the colour of the disk is compounded of the colours of its con- 
stituent parts — firstly, of the connective tissue, which ia 
formed in the vascular sheath at or near the centre, and in 
the underlying lamina cribrosa ; secondly, of the nervules de- 
prived of their neurilemma ; and thirdly, of the blood-vessels. 
The colour of portions of the disk varies, therefore, with the 
various arrangement of theee elements. At the centre the 
connective tissue surrounding the vessels stands alone, and is 
and ought to be quite white. In the inner half of the disk 
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we have the other extreme. The nervules given off on this 
side are far more numerous than on the side of the yellow 
spots, and they therefore, together with their fine vascular 
networks, conceal the whiter element — the connective tissue — 
in the cribriform plate. On the other side, near the yellow 
spot, there is a much thinner layer of expanded nervules, and 
more light is therefore reflected from the white cribriform 
plate. So distinct is the cribriform plate on this side, that in 
the erect image spots and streaks can be seen which corre- 
spond to the canals from which the fibres issue. If we look 
perpendicularly into the canals, they appear to us as greyish 
dots ; if we look obliquely into them, they appear rather as 
oval marks or streaks. In wasting conditions these stip- 
plings or streaks become much more evident, and may be 
seen in the inverted image. Some rare cases are recorded in 
which the disk was of a strange colour, blue, for example, 
or red brown, and in which vision was unaffected. When 
pigment invades the disk, it is always black, and is probably 
accidental. It has rarely happened to me to see it upon the 
disk itself; it is generally confined to its outskirts. 

There is yet one more striking kind of abnormity in the 
fundus of the eye which has often caused much perplexity to 
inexperienced observers, and does certainly suggest an alarm- 
ing state of disease. I refer to the white patches which are 
sometimes seen upon the edge of the disk and invading the 
retina. They are not, I think, very uncommon; they may 
occur in one eye or in both, and they may be single, or two 
or more may be present. They are based upon a segment of 
the margin of the disk, and may extend upwards, downwards, 
or inwards ; they seldom extend towards the yellow spot, for 
reasons which will be evident when we have explained their 
anatomy. They shine \vith a pearly white or greenish lustre, 
and have, as v. Recklinghausen^^ says, an asbestos-like appear- 
ance, especially in those cases in which they present a striated 
character. This striated character may indeed always be made 
out by the direct examination, and is an important point in 

" V. Recklinghausen, * Markige Hypertrophic der Nervenfasem der Netz- 
h.iut.' Virchow's ' Archiv.' Bd. xxx. 8. 375. 
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their diftgnoHis. Their borders are jagged or irregular, and 
generally shade off a little into the neighbouring retina, which 
by contrast appears very red™. They do not interfere with 
vision ; they are always congenital, and in some animals are 
a part of the normal state. In these caiies streaks may some- 
times be seen along the borders of the veaselsj and such streaks, 
taken together with the patch or patches, might lead an un- 
wary observer to suppose the presence of albuminuric retinitiB, 
though the appearance is really very different. The vessels 
which traverse the white patch stand out, of course, with 
great distinctness when they pass over its surface ; when, 
however, they pass along in the thickness of the patch, they 
are more or less concealed ; or they may pass along at various 
depths in its substance, when they appear thicker or thinner 
according to the depth at which they are embedded. This 
strange abnormity depends upon an esteusion of the sheath of 
the nerves beyond the cribriform plate, the patch being, in fact, 
made up of nontransparent insulated nerves. The normal 
transparency of the retina, as we know, depends upon the 
arrest of the sheaths of the nerves at the optic disk ; and if 
the sheaths he accidentally continued beyond this point, we 
have an opaque white patch corresponding to the number and 
length of the fibres so sheathed. The neurilemma thtns off 
at the borders of the patch, leaving the axis to pass in the 
usual way. 

We shall now proceed to the consideration of those changes 
in the optic disk and retina which do signify the presence of 
disorder; but I shall confine myself to the changes which 
liave a symptomatic value. For a description of the changes 
which, like glaucoma, are evidences of local disease only, I 
must refer my readers to the works of ophthalmic surgeons. 

" Tide IJebmoh, ■ Atlaa." p. ay, PUte lii. figs, i, i. 



CHAPTER IV. 



ON THE VARIATIONS FROM HEALTH OP THE OPTIC 

NERVE AND RETINA. 

In this chapter I propose to describe the morbid changes 
which take place in the optic nerve and retina, in order that^ 
when they are themselves fiilly understood, their connections 
with other disorders may be more clearly discussed hereafter. 
According to the canon upon which I often insist, we shall 
best interpret these morbid states by tracing their origin in 
the slightest deviations from health. The first class of changes 
I shall describe are those which occur in the circulation^ and 
which are not attended with any sensible deterioration of 
structure ; these we shall not refer to a standard of ' optic 
neuritis,' but to the standard of health ; and we shall try to 
detect the early and various modes of departure from that 
state. After discussing the simple variations in blood supply, 
we shall pass on to congestions with efRision, to neuritis and 
atrophy. 

The parts which we have to watch are the optic disk, the 
retina, the choroid, and the blood-vessels. The optic disk is 
liable to anaBmia, to simple congestion, and to congestion 
with effusion within or around it ; to inflammation of its 
outer sheath, to inflammation in its substance or inner 
sheath, and lastly to atrophy. The retina is liable to serous^ 
fibrinous, and fatty exudations or patches, more especially in 
the course of the vessels ; also to haemorrhages. The choroid 
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is liable to loss or diaturbance of its pigment; also to hffimor- 
rhages. The blood-vessels are liable to many characteriBtie 
changes — to diminutions or obliterations, to dilatations, to 
tortuosities, to pulsationsj to Taricosities, to blood stases, 
embolism, and thromboses, to diseases of their eoats, and to 
rupture. The reader will scarcely expect me to enter into 
minute descriptions of these very various states. I shall only 
describe the meaning and causation of the chief deviations 
from the normal condition. The great variation which is 
found even in healthy nerves is one of the difficulties expe- 
rienced by beginners in ophthalmoscopy. Let me earnestly 
repeat, that many peculiarities which to the unwary observer 
appear to be marks of disease, are in no way of evil meaning. 
Not only, as I have said, do we find from time to time such 
peculiarities as large white patches upon the retina, and white 
rings or rings of pigment upon the margin of the disk, which 
varieties may be congenital or may be mere harmless changes, 
having no special meaning ; but we find variations also in the 
colour and vascularity of the optic nerve, which at times may 
be puzzling even to a practised observer. There is sometimes 
room for doubt whether a deeply coloured disk is due only to 
the youth or the complexion of tlie patient, or whether it be 
due to congestion. A pale disk, again, may be pale from 
general or local ansemia, or its pallor may be the mark of com- 
mencing atrophie change; in one person some largeness of the 
vessels and distinctness of the capillaries is a physiological 
condition, in another it may be due to jjathological con- 
ditions. Nothing is more hiameable than the off-hand con- 
demnation of optic disks as 'too red,' 'too white,' and so on. 
To determine the presence of slight congestions in the papilla 
is not easy, and can be done only by carefully considering all 
the circumstances of the case, by watching its progress, and 
by comparing one eye with the other. 

In the normal state the eyes are generally alike, but in 
morbid states it is rare for the two eyes to advance by quite 
equal degrees, though a few instances are recorded in whicli 
one optic disk has been destroyed by atrophy while tlie other 
remained healthy. I have seen this in three cases. In cases 
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of encephalic disease the disk on the same side as the disease 
is sometimes affected first and chiefly. 



A. Ilyperttmia. 

The main distribution of the artery and vein of the retina 
are tolerably uniform, and as they are very liable to change 
in disease it is of great importance that the observer should 
accustom his eye to their average sizes, tints^ directions, 
and frequency at various ages. The colour of the disks 
should also be carefully watched in a large number of healthy 
persons, so that the eye may not discover signs of morbid 
change in normal ])eculiarities of age, complexion, and other 
modifying conditions. Besides the peculiar vessels of the 
disk and the peculiar vessels of the retina, there are oertMn 
other vessels which I have been lon^ accustomed to watch 
and to describe as the radiating vessels of the disk. They are 
in nutritive relations with the disk and also with the retina 
and choroid ; and in atrophy of the disk they may be seen to 
shrivel, grow tortuous, and vanish, while the retinal artery 
and veins are almost unaffected. In states of congestion, on 
the other hand, they appear in numbers, and radiate in a star- 
like manner from the disk, chiefly on its lateral aspects. They 
have few branches or offsets, and in healthy conditions, under 
ordinary magnifying powers, they are only visible in twos 
and threes. Their appearance, therefore, in any number is 
significant of slight degrees of congestion. 

In the higher and quite unmistakeable d^^ees of hyper- 
a^mia, on the other hand, we are in danger of confusing the 
secondary neuritic processes, which may complicate it, with 
descending neuritis. This distinction is, however, at least as 
important as the distinction of early hypera^mic stages, both 
as regards the presence of a certain symptom and its meaning, 
and also as regards its danger to vision. In secondary neu- 
ritis of the papilla following congestion, the prognosis as to 
vision is far more favourable than in ^ descending neuritis,' 
and in acute descending neuritis more favourable than in 
chronic neuritis or progressive atrophy. Simple hyperaemia 
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may occur in the papilla, in the retinal veins, or in both retina 
and papilla together, which ehows the independence of the two 
circulatious. At first the leading vessels, and chiefly the reti- 
nal veins, grow fiiUer, darken in colour, and tend to become 
a little tortuous, or even varicose. They seldom give way 
except in casee of albuminuria; and in these latter cases the 
Mood efluBcd degenerates more or less quickly, so that the 
haemorrhages appear as brownish or whitish blotches or 
streaks across or along the course of the vessels. These 
marks are very characteristic of that state of the system in 
which the small rough kidney is also formed. In retinal 
congestion the estremer vascular branches may also be fol- 
lowed with greater ease on account of their dilatation and 
darker colour ; for the same reason they seem also more 
numerous, and the distinction between venous and arterial 
branches becomes more difficult. This point is an important 
one, for in the bypenemia which occurs in consequence of 
disordered accommodation, we have no difficulty in detecting 
the arteries, but oft«n rather a greater ease. 

To pronounce upon the lesser degrees of hj"perBemia must 
always be a most delicate and difficult task ; but it is a great 
help to us if, as is most usual, we find these changes more 
advanced in one eye than in the other ; and Galezowski aa- 
Berts that the eye on the side of the brain mischief is com- 
monly the worse — an observation which I too have made in 
eome cases, but which is not, I think, universally true. Pul- 
eations, which may sometimes bo seen in the veins of the nor- 
mal eye, especially if a little pressure be made upon the ball, 
are more evident in hyperaemic states. Examination by the 
direct image is important in these cases. Congestion of the 
disks themselves is generally first seen on the inner half, 
where the small vessels ore more numerous, and from thence 
a fidi red invades the whole papilla. Slight tedema may then 
take place, so that its edges are dimmed, and the disk is 
veiled by a cloud, or its outline becomes altogether lost, and 
it« locality known only by the convergence of the veins. In 
ntlier stages, however, the connective tissue about the vessels 
in the centre remains white and strongly contrasted with the 
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red periphery. Sometimes little dark red spots are seen upon 
the angry-looking disk, and are called ecehymoses; when exa- 
mined, however, in a larger image, they may nearly always 
be resolved into little dilatations or kinks in the vessels. This 
kind of disk is quite independent of any hypersemia of the 
choroid, and indeed may sometimes occur without much 
dilatation of the retinal vessels. The sight may be dinmied, 
especially if there be a film of oedema, the eyes may feel 
heavy, or the patient may complain of flashes of light, iridic 
colours, and the like. Neither these conditions, however, nor 
neuritis cause photophobia, which seems to be due to the pain 
of movements in the ciliary region and to depend upon the 
fifth nerve. We need not fear, therefore, in spite of Jager's 
warning, to use a strong light, or to make repeated examina- 
tions in this state of the optic disks. 

The causes of hypercemia are many. It may be the first 
stage of full ischromia, of neuritis, or of an atrophic process ; 
or, again, it may be due to orbital disease, to choroiditis, or to 
Bright's degeneration. Slight degrees of it are not imcom- 
mon in drunkards ; but in a very great number of cases it 
is due to encephalic disease — ^to tumour, to acute or chronic 
meningitis, or to changes in cerebral vascularity, which may 
be attended with convulsions or mania. The presence of 
hypera^mic and anaemic conditions of the disk and retina 
in convulsive and maniacal diseases is of high pathological 
interest. In epileptics I am satisfied that there is a higher 
average fulness in the vessels of both disk and retina than in 
healthy persons. It is difficult to assert this in any single 
case ; but if we take a hundred cases of well-marked simple 
epilepsy together, we shall see a higher contrast in the white 
centre of the disk, a deeper and perhaps stippled redness of 
its circumference, n purpleness and distinctness of the veins, 
and a frequency and decision about their smaller branches. 
They are seldom tortuous; nor are the outlines of the disk 
often obscured, though this was the case in Ann G— > 
No. 5, Appendix. 

Transient hyperemia may be seen in heart diseases which 
obstruct the venous circulation, and in Graves' disease ; but I 
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r we may reaeon from it to the encephalic 
condition. In Graves' disease, indeed, the venous turgescence 
seems to me more likely to be due to pressure upon the inter- 
nal jogTikr vein. Venous hypenemia of the retina may be 
seen, too, in menstrual disorders. Inquiry must always be 
made, therefore, into the slate of the heart and other functions 
before we decide on the symptomatic value of intra-ocular 
congestions. 

It is very frequently stated, and stated with a confidence 
which is qnite unjustified hy any complete or accurate ohser- 
vation, that the sympathetic nerve system is endowed with 
great power over the vascularity and nutrition of the optic 
disk and retina. Fancies about the sympathetic nerves are 
now very fashionable, and their mysterious agency is called 
upon every week, every month, and every quarter to explain 
all sorts of phenomena, or supposed phenomena, in healthy 
physiology, morbid physiology, and therapeutics. The less 
the writer and the reader know about the sympathetic nerve 
system, the more satisfactoiy, of eouree, is the explanation. 
It ie asserted in most ophthalmic Ireatiaes that paralysis of 
the sympathetic in the neck causes hypersemia of the optic 
AUV and retina. This may be bo : indeed, I am far from say- 
ing that it is improbable ; but, so far as I know, it is wholly 
unproven ; nor do I find any proof of this assertion in the 
writings of those who repeat it, Bernard certainly says 
nothing of the kind ; and in cases where I have been able to 
examine the back of the eye during conditions of disorder in 
the cervical sympathetic, I have found no consequent hyper- 
emia, I have examined the eye carefully with the ophthalmo- 
scope in two cases of aneurismal pressure upon the cervical 
sympathetic, in three cases in which the cervical symjia- 
thetic was paralysed by disease of the neck, in many eases 
of Graves' disease, in which latter disease the sympathetic 
b said to he at fault, and in many cases submitted to 
galvanism of the sympathetic in the neck ; but I have 
obtained no constant results. There is sometimes venous 
hyperEBmia in Graves' disease, hut this I should refer, aa 
I have said, to venous obstruction rather than to the paralyei^ 
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of the carotid. Few conclusions command my wonder more 
than the common accusation of the sympathetic nerves in 
the so-called ' spinal amaurosis.' If the sympathetic can 
set up an atrophic process, no douht it may easily establish 
hypenemia; but I have yet to learn that there is a single 
valuable clinical fact to be adduced in favour of either pro- 
cess. Should it turn out that section of the ciliary nerves 
prevents the occurrence of s\Tnpathetic ophthalmitis, we 
shall no doubt have done something to enlighten a very diffi- 
cult subject ; but, so far as I am able to tell, the conjunctiva 
and cornea seem to be the first to suffer in the implicated eye- 
ball, as thev are the first to suffer in sections of the fifth nerve. 
^Mien I treat of amaurosis in spinal disease, I shall have to 
return to this subject. 



B. Antemia of the DM and Setina 

is the opposite of hyponemia, and depends upon an emptiness 
of the vessels. I am sorry to see many authors whose words 
have weight using the word 'amemia' when they mean, or 
may mean, atrophy of the disk. It is of great importance, 
both for the physician and for the ophthalmic surgeon, to 
distinguish the two states, nor do I think it is often difficult 
to make the distinction. Ansemia of the disk is nearly always 
accomi^nied with anremia of the retina and choroid, so that 
anaemic eyes light up badly ; while in atrophy of the disk the 
choroid may be of healthy brightness. The retinal vessels, 
too, in anaemia, are shrank — shrunk to a degree we should 
not find in commencing atrophy \ and an anaemic disk never 
has the hard, sharp, staring look of atrophy of the third de- 
gree. In atrophy of the first and second degrees, if subsequent 
to neuritic change, the retinal vessels would be rather swollen 
than collapsed ; and in anaemia we seldom or never see the 
vessels standing out so distinctly against the paling back- 
ground of the disk as we see in atrophy. In anaemia, too, it 

' There are some good drawings of the aniemic fundus in the Library at 
Moorfields. In one case the anaemia was connected with irregular menstrui^ 
tion, in the other with overauckling. 
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is generally possible to distinguish tlie arteries from tlie veins, 
which (liEtiDction, in atrophy, is more commonly lost. Again, 
the edges of tlie disk in anaemia are not so sharp as in early 
simple atrophy, the fihrous extensions to the retina remain 
uninjured, and under a good light, and with four or five-inch 
kns, a fihrous texture may, in anaemia, still be detected ; the 
more as I think there is oilcn a slight cedema in aniemic disks 
making this coareeness of texture more evident from the 
swelling of the nerve filaments. The a^cma also gives a 
greyish look to antemic dieks. Tliese phenomena, however, 
are studied best in the erect image*. 

In atrophy the nerve fibres waste, and are replaced by con- 
nective elements. Atrophy, again, is generally unequal on 
the two sides, while nn[cniia is eqiial ; and atrophy does not, 
as a rule, begin all over the disk at once, but invades the disk, 
as the arcus senilis the cornea, or works across from the outer 
to the inner moiety. The subjective symptoms, too, are gene- 
rally dillerent. In simple atrophy we are told of a gradually 
increasing amblyopia, attended \vith scotomata; in aniemia, 
of capricious fits of darkness — of sudden blindness on rising 
from bed, for instance — relieved by intervals of fair sight, 
and instead of p^cotomata we hear of flashes of light, sometimes 
of s most painful intensity, or of 'muscse volitaiites.' The 
field of vision, agiiin, in utrophy nearly always contracts from 
the internal side; in anreniia there is uniform feebleness of 
vision all over the field. These considerations, taken together 
with the history of the case and its general symptoms, wilt 
always, I believe, help us to a pretty certain conclusion. 

The cautes of anremia of the ilUk and retina are the same ae 
those of general or local anremia, or the anfemia may he due 
to vascular spasmi Cases 6, 13, 14, 18 in the Appendix are 
good examples of anemia. We must he careful to remember 
that transient blindness or dimness may be due as well to 
transient anemia of the perceptive centres as to anemia in 



• I must warn tho ineiporieQccd observer tlint the rutinnl veawle, when 
leen »giiinBl ■ whitor disk, ajipew Urger by ccintrnst. Allon-anCB uiuaC be 
m4da fur thia, uid, after Bome pnkctice. aucb allowaaces am miule nJniOBt 
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the eye. Tlie dimiioss of vision which often occurs during^ 
aortic regurgitation may be due to either or to both states. 
I have oft^n seen ana>mia of the eye in these cases. In some 
cases, again^ we seem to have an epilepsy of the function of the 
retina due to anaemia, as we have epilepsy of the function of 
the corpus striatum in animals bleeding to deaths and as we 
have an epilepsy of the mental function in mania. I have now 
a man under my care who is subject to epilepsy, and who has 
'fearful flashings of fire' in his eyes by way of warning. 
Dr. Hughlings Jackson also has published such cases^ which, 
in fact, have been noticed from the time of Aretaeus. The 
occurrence of vas-cular sexism and paresis in a visible part like 
the eye is, if finally ascertained, a fact of very high interest, 
as it would raise our notions of a like morbid process in the 
brain from a probable hypothesis to a very safe inference. In 
its effects upon function, venous hyperemia is very similar 
to aiKTinia. I have given in the Appendix a case of convul- 
sion during which I found a hypera;mic state. [Case No. 5.] 
I found the reverse condition in another case in which I 
watched the disks and retinas during a long-continued status 
epilepticus. In this there was marked anosmia of the disks, 
trespassing a little upon the neighbouring fibrous coat of the 
retina, and Mr. Carter tells me that in such a case he once 
noted the same appearance. 

I believe that there is an important distinction between 
partial and complete anaemia in these cases. Complete anse- 
mia, as in embolism, will probably abolish ftinction, while 
partial aihTmia, due to vascular spasm, to bleeding, to pres- 
sure, &c., allows of the accumulation of force at a low tension, 
which is irregularly discliarged as energy. So it is also with 
partial and complete degrees of venosity of the nutritive 
blood ; but to this interesting question I must return at 
another time. 

C. Qidema of the DUk. 

Of simple c^ema of the disk and neigh])ourhood I have 
seen little or nothing, but the subject is one of some interest. 
Qidema very often occurs as a complement of other affections. 



ft.] OF THE OPTIC NEHVE AND RETINA. 53 

, for instance, of iieiiritis, of aDiemia, or of embolism of 
the central artery ; in neuritiB, indeed, it plays a considerable 
part, and ie the cause of that 'woolliness' which Mr. Hutch- 
inson often describes. It has never happened to me, how- 
ever, to see cedema as a substantive disorder. Manz' speaks of 
the occurrence of enormous drcjpsy of the nerve-sheath in some 
cases of optic neuritis, or ratlier of ischEemia papillre (vide Case 
No. 34, App,), but dot's not speak of it as existing alone. 
The most interesting observations upon this subject wbicli I 
have met with are by Macnamara, who relates in detail ' 
a cose in which <pdema of the disks was a prominent and 
most important symptom'. The patient was a little girl 
nged thirteen, who had suffered from quotidian ague. As 
the ague disappeared under treatment, she became palsied 
of all four limbs, of three limbs completely and of the left 
arm partially. Reflex action remained, and there were no 
abnormal sensations. There was no disease elsewhere, except 
an enlarged spleen. So far, the case might well have been 
one of so-called hysterical paralysis; but the state of the 
disks contradicted aiich a diagnosis. "With the aecces of 
the palsy there appeared also some dimness of vision, which 
rapidly advanced to blindness, with dilatation of the pupils. 
With the ophthalmoscope there was found no neuritis, no 
retinitis, no atrophy, no hwrnorrhage, no interference with 
the arteries or veins, but there was great cedema of the disks. 
Macnamara assumed that there was a similar state of seroua 
effusion without structural mischief in the centres of motion ; 
and the results justified his assumption. Under the use of 
iodide of potassium with strychnine and arsenic, the girl 
made a perfect recovery in a short time, her sight and 
motion being quite restored. Macnamara has noticed these 
conditions more than once, and believes that malarious dis- 
order is a disposing cause. A like state of things seemB 
to occur in the horses and cattle of Western Europe. A 
very intelligent and skilful veterinary surgeon, Mr. Feamly, 

'KUnUche MonatabUttcr' (1865), p. aSj ; quoted by M«utbiipr. 'Lebr- 
■Hediul Times ruid Quette,' M«y a, 1868. 
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rf ^,iie ■ciitbuai.'.ii.if.ne. ae' wa* liid ta obe the instrument 
Lu rii.i lu^rv-.r^ iii«ia«» oc AniinaL*. jmi baa obcain^d some 
vainal-ui r^r/ja, la. parrdciilar. ai» •:eij» me that in «?Ter»l 
<aA» '=^ iia* 3ii*t TTLtii MipLe 'SiLmia -it dii* iiii and neiah- 
fcciirhooii. 'U-.inciiim^ Tritii •inrable paLaes ot the limbsw Two 
cadM b* r-clarjiii v. me whi.Ji moiJi resembled Maenamara s 
caa«i, ini in ^*a.rm aLdo he obtained a speedy recovery by the 
fryi TMft of icdide -if p^taasiuni- Mr. F^iamly had not met 
with ^b^nanusa'* r^cnaria. his own obeervadons b^ng^ quite 
orij^ciaL 

D. Unka^mka •yf tki Jji4k*. Choked disks ^ 

h^,ir,tf: I had long osei the ophthalm«Decope in cerebral 
AifffrAi-sf:, I \j(i^2Ji to entertain serioas d«Mibts ab^^at the true 
nfcnritic ori^n of many eictrexne disturbances of the disks. 
I ^rarlrially became assun^ that many of the worst cases 
of ftr>^:alWl opti/^ nenritis are really mechanical congestions 
or sdUfjUA arrests, differing eseentially and importantly from 
inflammations. I attributed this stoppage to pressure upon the 
Gavf:mon8 sinuii^ and supposed that such pressure would account 
for all the x^benomena. I afterwards read the well-known 
\f8L]ff^T by Grafe ('Arch. Ophthalm.' 1866, ss. 114—119% where 
thJH ^eat rxMilist x^roves that congestion and swelling of 
\\u'. (\\n\iH with efTusion are often due to vascular arrest 
ttlr>iii!. He {K>ints out, however, that this could not result 
nirnply from olmtruction in the cavernous sinus, but must 
(|ciM!Tirl iqKin the concurrent action of the sclerotic ring. 
yit'. Iiave ju»i seen that this unyielding ring so accurately 
fit* Ibe nervo-vjisfnilar trunk which traverses it, that when 
tfio ulif^bt^jHt v<mouH arrest distends this trunk, its embrace 
lH!*'onM-H a Hiranjculation. lie shows, accordingly, that these 
conjc»'Hl'ive affiMttions of the disk are in the first place, or 
urn ibrouj^boui, c^nifincd to that part. [* Beschranken sich 
cli«» V«Tiin(lorung<?n (slarke Schwellung und venose Stauung) 
nur \\\\\' <liiH iiitrabulbaro Schncrvende.'] Many of our de- 

' V »i\i' I ;in\ir».ir.h, ' A lliw; Tub. xi. fig. a, and the f rontiBpiece of this volume. 



IV-] OF THE OPTIC NERVE AND RETINA. 55 

ecriptioQs of ' optic neuritis' have been taken from this Btat« 
of strangnlationj which I would propose to call 'ischemia 
papillje,' This action of the sclerotic ring enables ue to 
form most accurate opinions upon degrees of pressure within 
the skull, as, to use Grilie's happy expression, 'it plays 
the part of a multiplier' placed upon a vascular offshoot 
of the brain. Ischtemia of the disks may ollen, but ca,nDot 
always, be distinguished with the mirror from optic neuritis, 
as the two are frequently associated. I shall compare the 
two conditions when we come to ' optic neuritis,' and shall 
now try to describe simple ischtemia papillie in the third 
degree. The trunk of the nerve is unchanged, and all the 
morbid signs are confined to its intra-ocular termination. 
This part, we see, is greatly swollen, and it generally riseB 
steeply on one side, and sinks gradually to the level on 
the other, A skilful observer will be able to detect this 
projection of the disk, both in ischiemia and neuritis, by 
the shortening of the axis of the eye in this direction. Such 
projecting disks may often be seen, as in hypermetropia, by 
the mirror alono. There is some Bwelling also of the fibres 
themselves, so that they lose their transparency, and the 
papillary region looks more coarsely fibrous than in health. 
Its colour is often a mixture of dirty grey and red, due 
to the mingling of passive effusions with distended capil- 
laries and haemorrhages, but in other eases there is not 
much extravasation of blood, and the protruded disk looks 
bright or almost transparent. 

Small patches of extravasation from rupture are, how- 
ever, commonly found in numbers upon the disk. The 
morbid appearances trespass a little, but not far, upon the 
retina, seldom to a distance of more than half the diameter 
of the disk. The margin of the disk is wholly concealed 
by infiltration; by excessive vascularity, which gives it a 
mossy appearance; and by the coarsened fibrous extensions 
to the retina, which in the erect image give a striated 
quality to the disk and the peripapillary halo. The opacity 
of the retina rapidly ceases from this point, and there are 
no films or degenerative patches beyond, except perhaps 
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streaky exudations in the coarse of Boine of the l&rger 
veins. The veins of the retina are enlarged, aometimes 
enormously, and they tend to become very tortnous twth 
in the plane of observation and from before backwards; 
they may also be very varicose. I have never seen them, 
ruptured in ischemia, nor are they so much concealed by 
exndation as they are in neuritis. I have twice examined 
disks in this state after death with the microscope, and 
have found them to be as described by a few other ubservere. 
The disks are enlarged and thickened, and the swelling 
and tliickening eitond more or less into the fibrous and 
other layers of the retina. Tliere is exudation into the 
substance of the disk, and its vessels are enlarged, distorted, 
and in many places thickened. There is some cell and 
nuclear prolifei'ation in the course of the vessels, and in 
the cribriform plate. In the fibrous layer of the retina 
may be found the homogeneous bodies without limiting mem- 
brane or nucleus, which probably result from tlie breaking 
up of nerve tissue'. A very interesting examination was 
made by M. Cornil upon a case under the care of M. Vigla. 
The case was one of encephalic tumour, in which the worse 
symptoms had rapidly developed themselves, and the disks 
had not, in all likelihood, been long congested. M. Comil 
found only a prominence of the disks, serous infiltration 
of the connective tissue, and a few small hiemorrhages^. 

The extra-ocular parts of the optic nerve are normal. 
What we find, then, is some ' inflammation ' of the disk 
and retina immediately around it, as shown by proliferation 
of cells from the neurilemma and the sheaths of the vessels, 
and development of new vessels, with disintegration of nerve 
fibres. Nor is this contrary to expectation. I do not hold 
with Grafe that this inflammation results from the greater 
susceptibility of the congested structure to ordinary ' irrita- 
tions,' nor that the extravasations of blood are ' foreign 

^ YirgliOw'B eiuniiutioDa In Gnf«'a cues Are to be fnund in the paper 
to nhicli I have referred. See aJao SiimiBCh, < Beitnige zur DoniuLleD u. path. 
AnU. dea Augei.' Leipzig, iSbi. 

' ' Areh. Gen. Med.' (Deo. 1868), p. 679. 
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bodies ' and sources of local ' irritation.' I think it better 
to eay that tUe ' inflammatory products' are due, first, 
to the ^eat disturbance or arrest of nutritive relations, 
and, secondly, to mechanical lesion followed by greater or 
less resistance. Sir W, Jenner very well describes the 
sub - inflammatory results of congestion of tissues in his 
paper npon 'Congestion of the Heart*.' The irritation at 
the disk is sometimes propagated beyond the lamina cri- 
brosa up the orbital portion of the nerve, niaking a ' neuritis 
agceiideii'i.' 

It is astonishing how clianged and disfigured the optic 
disk and neighbourhood may become in this affection without 
disturbing central vision. I have lately had several euch 
patients under my care who could read a badly printed 
news-sheet with ease. The same fact is strongly insisted 
upon by Griife. For this reason the condition is constantly, 
I may perhaps say generally, overlooked, unless it should 
happen to come before an ophthalmic surgeon. The pro- 
gnosis as to sight is also better than in descending neuritis, 
but both afiectiona point too siircly to serious encephalic 
mischief. The microscope shows, however, that in ischiemia 
many more nerve fibres retain their continuity than is the 
case in neuritis''. 

JDe eauies of Uciamia pnpUlaris are all those changes 
within the skull (I shall omit all discussion of orbital causes'") 

' 'Ikied. Cliir. Tr«nB.' vol iliii. 

' The caaentioii of UcbninU has been much dincussed in the German peri- 
odical* nncB tliB store wns written, eapecially by Hermsan, Schmidt, uid 
Sehwmlbe. See, p»rtioular1y, an article by Schmidt in tbe 'Arch, f. Opli.' 
voL IV. Part 1, pp. 193-197. Schmidt dBnieaSchwalbe'sBtatement (viric p. 3j) 
tlut iojections uf the arachnoid space fill tbe capsule of Tenon ; and etill leu, 
lia aayi, do they fill any perichoroidal Bpnce. He asserCa. however, thnt they 
Ao fill the intravaginal iipaca of the optic nerve, and that tbe injection there 
■mptieB itHelf into a ' cniial syatem' which mmifieg in the lamina oribnuu. He 
ooDclndea thorefnin] that tbe Stauunga papilla arises irom increaaod intra- 
otTulor pressure, due to Stanang of the injected fluid in the canal system con- 
tiDnonB with the arachnoid cavity. These oljaervatioua need verification, but 
if proved ore singularly interesting, oa showing the connection between oifec- 
Ilona of the baia oF the brsiin and congestionit of the disk. 

" Mr. Salter, in the >Med. Chir. Trans.' and 'Quy'a Rcporbi,' lias given 
■ome moat intareating cases of amaurosij following inflammntians arisinj^ in 
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which more or less directly distend the ophthalmic veins. 
Distensions which, in other veins or in other branches of 
the ophthalmic vein^ would be scarcely noticeable, are, by 
means of the multiplying action of the sclerotic ring, made 
very manifest in the branches of the retinal vein, and 
present the appearances I have described. The three main 
causes of ischaeniia^ with the subsequent atrophy, are: 
(i) meningitis; (2) hydrocephalus; (3) tumours. It seldom 
or never results from acute or chronic softening of the 
cerebral substance, from haemorrhage, from sclerosis, or from 
arterial degenerations. It probably occurs in caries of the 
base of the skull, though I have not seen it : I have 
always seen neuritis in these cases. As, however, the 
causes of ischaemia may also be causes of optic neuritis, 
I shall now proceed to describe optic neuritis. 



E. Neuro-retiniiU ". 

I will now ask — first, what * optic neuritis' means as a 
name ; and, secondly, whether that meaning includes all 
the kinds of change attended with increase of vascularity 
to which the optic disk is liable. Now, if our medical 
terminology be worth anything, * optic neuritis' should 
mean, or rather should answer to, inflammation of the 
optic tnmk. What, then, is inflammation of the optic 
trunk ? or, in the manner of Pilate, what is inflammation ? 
Surely the conception of the movement known as inflam- 
mation, or which alone ought to be known by that rather 
objectionable name, is suflSciently simple. In lectures, I 
am wont to define * inflammation' as hsion with reaction or 
resistance. This excludes all transient disturbances of mole- 
cular tension, without disintegration. The idea of inflam- 
mation must start from a rupture of continuity, however 

tne jaw. He asks how the atrophy is caused, and I hope that the foregoing 
explanation of the strangulating power of the sclerotic ring may make this 
clearer. 

" Vide Liebreich, • Atlas/ Tab. xi. fig. 11 ; cf. also Tab. \'iii. fig. 6. 
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minute, and we must regard the subsequent congeetian 
and other phenomena of resistance as secondary. Besist- 
ance will manifest itself in various ways, according to the 
conditions of the matured tissue. Wheu this is surrounded 
by vascular and nervous connections, we shall observe not 
only cellular resist-ance, but also nervous and vascular re- 
sistanco. We shall see proliferation, cong^tion, and heat 
in their various degrees, according to the complexity of 
the part which suffers. Vascular extensions do not make 
inflammation any more than the railways of the force in 
Abyssinia made the war ; they are merely the evidenee 
of lesion, and the conditions of resistance to it in tissues 
of a given complexity. And yet all severe congestions 
of the optic disk, with their consequent effusions, are called 
optic neuritis 1 The truth is, we cannot shake off" our 
ontological conceptions of a 'nature,' an entity, I believe, 
of the female gender, who is always ptaniiing something 
in the human body— 'eliminating morbid poisons,' plugging 
Qp inappropriate perforations, ' setting up inflammatory ac- 
tions,' and so on. It is really time we avoided all this 
reasoning from &nal causes, and that we sincerely regarded 
the functions of tissues as the evidence of an equilihrinm 
mobile which possesses greater or less powers of resistance 
according to its tension, and which manifests such resistance 
variously according to its complexity. 

If we pass a ligature round the ophthalmic vein, we 
produce thereby great congestion of the optic nerve behind 
the ligature, and an escape of the vascular contents, due not 
to increased attracUon on the part of the tissues, but to 
mechanical causes, causes like those which, in slates of portal 
obstruction, favour an escape of serum into the peritoneal 
cavity. I have described this change as isclucmia papillae, 
and it is not only incorrect, bnt very misleading, to call tbia 
result ' optic neuritis.' Injury to tissue is not the starting- 
point of the disturbance, though, of course, a secondary 
neuritic process witli increased proliferation of the connective 
elements may be set up in consequence of the pressure. 
This is no idle or merely verbal distinction, I have pointed 
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out in tlie section ujxtn |)ai)il]ary iseha'inia that severe di^cal 
congestions, not neuritic in nature, are common — commoner 
perhaps than true neuritis — and as the nerve tubes may be 
little injured, it may cau>e but little alteration of vision. 
Such states, therefore, are seldom presented to the ophthalmic 
surgeon, and are to be discovered rather by the physician, 
whose mind moves in the opjwsite direction. In true ' optic 
neuritis,' on the other hand, the connective elements suffer 
first, and the subsequent congestion is slighter in degree, 
though the vision, for obvious reasons, may fail sooner. 
True optic neuritis, however, may go far without fully 
arousing the patient's attention. 

One main distinction between ischsemia and neuritis optici 
is, that while the former affection is, as I have said, confined 
to the disk, the latter affects the nervous trunk in a greater 
or less part of its length. It is, therefore, oflen called de- 
scendinf/ neuritis. This process is one of \^ry great interest 
to students of nervous diseases. In it we see the mode of 
inflammatory destruction of nervous tissue, and from it we 
may draw some valuable inferences as to the mode, the rate, 
and the propagation of like changes within the cerebro-spinal 
ca\ity or in the course of other nerves. The reader is no 
doubt aware, for example, that secondary neuritic changes 
have been found in the nerves supplying the limbs in some of 
those cases where paralysis has been followed by contraction. 
In descending neuritis the connective tissue of the nerve is 
})robably the active agent, the nervous elements suffering by 
imi)lication. In the eye the vascular changes are secondary, 
and in uncomplicated neuritis there is no pressure upon the 
cavernous sinus. In meningitis, however, neuritis optici is 
often complicated with, or preceded by, ischaemia, as the 
inflammatoiy change may invade both the nerve and the 
membranes which form the sinus, so that it becomes choked 
with coagula or by the accumulation of exudative products 
above it, and a differential diagnosis becomes impossible. 
Pure neuritis presents the following appearance — the nerve 
is swollen, but less so than in ischaemia, and it does not 
present that sleep elevation of one side so characteristic of 
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isL'hjemia'-. Tlie vessuls, again, aro of somewhat different 
appearance. There is not the same bursting- into view of 
a multitude of minute branthes and capillaries which may 
give so mossy a look to ischccmia. The distension in neuritis 
is more an enlargement and tortuosity of the main trnnlts, 
though of course there are many more vessels to be seen 
than in health. As in ischftmia, the arteries become thin 
and indistinct, and there may be numerous minute htemor- 
rhages in and near the disk. The colour of the parts, again, 
is distinctive in well -contrasted cases. In nenritis we do not 
see a circumscribed intense redness or brownish -grey, but 
rather a wash of reddish -lilac, or a grey tint, and the tint, 
which is more uniform and more opatjue, also extends more 
widely upon the retina than in ischfemia, and conceals more 
or less even of the large veins which converge towards the 
disk. The vessels, especially the veins which lie deeper em- 
bedded in the dense new formation, dip in and out or dive 
wholly out of sight for more or leas of their course. The 
parte often have, too, what Mr, Hutchinson calls a 'woolly' 
Appearance, due perhaps to cedenm. Grafe considers that this 
neuritis is not confined to the fibrous layer of the retina, 
bat that all its coats are aflected. He rests this belief upon 
the persistence of white patches, the implication of the yellow 
spot where the fibrous coat is not, and on microscopical re- 
searches. I have certainly seen in two cases a general 
retinitis dei)ending upon cerebral disease. In some cases 
of neuro-retinitis the hemorrhages bear a great proportion 
to the other changes, so that the disk and neighbourhood 
have a very bespattered appearance in the earlier stages, 
and in the later ones there are numerous white spots and 
other marks of much strife about the stricken disk, I beheve 
this form is not a separate process, but depends in some cases, 
perhaps, upon the co-existence of extreme intracranial pres- 
sure, as in tnmours of the middle fossa, and in others upon 

" TheBo swellings, m&kiiig the disk actually a papiUn. nre beat sesn witli a 
binomilar inttnuntiiit. A stdlled observer will estimate thaiii in the erect 
iiDi^ by slightly vaiying bis concave lenaea, and after Bamc practice we leam 
to infer their axirtenoti in the inverted image by the lUaturbed reflecticmi. 
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the ready yielding of diseased Tessels^ as in the optic neuritis 
of the senile periods. 

Tlie mieroscopical appearances of optic neuritis are very 
uniform^ and the op|X)rt unities of examining nerves in this 
state are not infrequent. Neuritis is by no means confined 
to the optic nerves, but is to be seen in many other nerves, 
both cranial and spinal. I have in my own possessions^ 
sections of almost all the cranial nerves exhibiting neuritic 
change; the only differences between them rest upon the 
various degrees of richness in connective tissue, upon the 
rate of the neuritic or sclerotic process, and the amount of 
fatty degeneration of the ner\'e tubules and other products 
which accomimny it. Changes of this kind have been 
descril»ed as occurring in the great nerves of the limbs, 
especially in cases of contraction of the limbs after paralysis, 
and after wounds or injuries. One of the most striking 
specimens of neuritis which I now call to mind^ is a case 
of neuritis of the median nerve in the hand, which is shown 
in the Schroder van der Kolk collection in the Oxford 
Museum. In this most interesting case the hand had been 
amputated after mischief had been going on in the wrist 
for two years. The median nerve is thickened^ irregular 
and sclerosed, and the neuritic process has descended as far 
as the digital branches. This tendency to propagate itself 
along the sheath of a nerve is very characteristic of neuritis, 
and it is by means of this property that neuritis occurring 
in any encephalic portion of the optic nerves, sooner or 
later presents itself in the eye. In the optic disk we find 
the sheath of the vessels much condensed and thickened, 
and evidences of interstitial inflammation in abundance. 
If we examine the sheath of the trunk, we find it full of 
proliferating nuclei and young cells of g^reat instability. In 
the later periods the nerve columns may be seen to have 
wasted, and the connective tissue to be considerably increased. 
This sclerosis, which also affects the vessels of the disk, will, 

" I have also to thank Mr. Hulke for opportunities of observing some beauti- 
ful sections of optic neuritis prepared by himself. There is a good description 
of these pathological changes by Virchow in Ghr^lfe's ' Archiv.' xii. 2, p. 11 7. 
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I think, explain the comparatively little congestion in neu- 
ritis. Iwanow has shown that 'perivasculitis' often extends 
for some distance along the main trunks, and is visible 
as a streaking along their course'*- 

The nerve is alwaj-a affected in its entire thicknessj and 
inflammation in one nerve invariably crosses over the chiasma, 
and involves the other likewise. 

The cause of optic neuritis, when this depends upon 
encephalic changes, ia meningitis or encephalitis. Optic 
neuritis does sometimes occur as an independent event of 
obscure causation, or it comes as a consequence of orbital 
mischief; but we have now only to deal with it as a symptom 
of head mischief, and as a symptom it signifies inflammation 
of some encephalic tissue, of membranes more commonly, of 
nerve masses less commonly. Optic neuritis is most common 
in those meningeal inflamraations which, like the syphilitic, 
have the favourable conditions of contiguity, duration, and 
activity. A chronic meningitis lying at or near the base 
of the skull, and marked by active proliferation, is tolerably 
sure to set up optic neuritis. Inflammations which, like 
the tuljercular, arc contiguous to the optic tracts and nerves, 
and active in changes, but of short duration, cause optic 
neuritis s& a fact, but not so constantly as a symptom, for 
the neuritis may not have time to reach the disks. Aa 
there is generally much exudation, and, moreover, much 
ventricular eflTusion with tubercular meningitis, we more 
frequently see hypenemia and actual strangulation of the 
disks ; or we see these phenomena at first, with optic neu- 
ritis as a later event. We do not sec optic neuritis as a 
consequence of inflammations, such as traumatic meningitis, 
on the upper brain, as these inflammations, though active, 
and sometimes prolonged, are not contiguous. Ischemia 
is more commonly the consequence of intracranial tumour 
than optic neuritis, and is due to pressure; optic neuritis 
does, however, occur no doubt as a symptom and consequence 
of tumour, and when it does so ia due to meningitis or pos- 
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silily to a belt of cerebritis which surrounds the tumour, and 
makes its way along the optic tracts or nerves. Unfortunately, 
almost all observers confuse optic neuritis with ischsemia, and 
we are unable from their words to say whether the disk was 
significant of disturbances of pressure or of disturbances of 
nutrition. From their descriptions, however, we may often 
see that what they call optic neuritis was really ischsemia 
papillae. Mr. Hulke, on the other hand, has been very careful 
in preservnng the distinction in the cases which he has recorded 
and classified. Those encephalic diseases which do not cause 
optic neuritis are sclerosis, haemorrhage, and simple softenings 
of all kinds which are rather attended with atrophy. Abscess 
may cause optic neuritis in rare cases when it is of long dura- 
tion, surrounded by widening irritations and in contiguous or 
connected parts. Periostitis I include in meningitis. 

F. Chronic Optic Neuritis, 

or * red softening' of the optic nerve, is a term I wish to 
introduce as a name for certain lesser degrees of resistance 
to destruction which often precede white atrophy, and which 
are constantly overlooked. They are attended with conges- 
tive appearances, with very slight or, it may be, with no 
effusion, with feeble proliferation, and with but little disturb- 
ance of the central vessels. When I began to examine all 
cerebro-spinal cases with the mirror as a matter of routine, 
I quickly found that many states of the eye called 'simple 
progressive atrophy' had a distinctly hyperaemic stage, with 
sometimes a little effusion, preceding the whitening stage. 
This certainly has not been described in the eye-books gene- 
rally, but I find it described by Mr. Hutchinson in the ' London 
Hospital Reports,' vol. i. In a very interesting paper on 
amaurosis, he says, in respect of the white atrophy, which he 
is disposed to attribute in some degree to tobacco smoking — 
* In this form of amaurosis the ophthalmoscope reveals to us 
remarkable and very constant conditions. In the early stage 
the optic disk is usually too red, and the whole of the choroid 
full of blood, and presenting the appearance of a pile of red 
velvet. There are no ecchymoses, nor any effusions of lymph. 
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In a little time the congestion of the optie disk diminislies ; 
instead of being too redj it is too white. At this stage the 
arteria centralis retinas is much lessened in calibre, but its 
accompanying vein is of normal or even increased size. From 
this stage outwards the optic disk gets whiter and whiter, 
nntil all traces of arteries, excepting the larger trunks, are 
h)st ; eometimes, but very rarely, even the largest cease to 
be visible. At this latest stage the veins are usually very 
small, but I have never known them absent. Whether the 
stage of preliminary congestion is always present or not, I do 
Dot knoWj since a large majority of cases come under notice 
long after it is passed.' I have little to add to this descrip- 
tion by Mr. Hutchinson of a process which I have watched 
in all its stages in such cases as general paralysis As to the 
hemorrhage, I may say that the capillary congestion of the 
disk seems, in many cases at least, to break up into a minutely 
hffimorrhagic condition, the capillaries seeming to give way, 
and their contents to be extravasated, so that the carmine 
passes into browner shades, and the disk at the end of the 
congestive stages appears smudgy, or as if stippled with 
dirty brickdust. One sometimes sees these appearances like- 
wise in the brain in cerebral softening. I have observed 
again, in many of these cases, effusion to slight but decided 
degrees— effusion distending and blurring the nerve, or even 
spreading beyond it. For instance, it was present in Case 
No. lOj of the Appendix — a case of ' locomotor ataxy,' in 
which the amaurosis is always supposed to be of the simplest 
progressive kind. In that case there was no complaint of 
loss of vision. This most uncertain symptom seldom sets in 
ontil atrophy is well forward, as we see also in general 
paralysis. To base any inferences, therefore, as to the states 
of the optic disks upon degrees of vision, is simply a waste of 



Chronic neuritis or softening is not associated with peri- 
neuritis, that is, with extension of inflammation upon a belt of 
the retina. I have only once examined the structure of the 
optic nerve in the red stage of chronic neuritis, but in that 
\ I did not find any marked proliferation of nuclei from 
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the neurilemma. I found dilatation of the capillaries^ Tari- 
cosity, and breaking up of the fibrils, a good deal of granular 
matter and some nuclei, probably from the interstitial con- 
nective tissue. We want, however, many more examinations 
of the nerves in this state. I have examined a very large 
number of nerves in full atrophy after chronic neuritis. The 
nerve fibres are generally destroyed, a few only perhaps re- 
maining entire ; the vessels are often degenerated or thickened, 
and the rest of the trunk is made up of granular matter, oil 
globules, colloid bodies, &c. There is, in fact, a degeneration, 
with very slight evidence of vasculo-cellular resistance. The 
causes of chronic neuritis remain very uncertain. It is not 
due to meningitis, as there is no ischaemia nor acute neuritis 
with implication of the sheath. I think tumour is always 
followed by ischaemia, by acute neuritis, or by simple atrophy 
due to disconnection from the optic centres, and not by chronic 
neuritis. Perhaps we may see chronic cerebritis around a 
tumour or clot propagated as chronic neuritis to the optic 
nerve, though I have not traced such a process. 

Generally speaking, indeed, microscopic experience leads me 
to say, that whenever irritation is propagated along the optic 
nerves from inflamed brain or membranes, there is a propor- 
tionate degree of proliferation of the connective tissue, and I 
shall point out in my next chapter that chronic optic neuritis 
is best seen in the three kinds of sclerosis which are known 
clinically as general paralysis, locomotor ataxy, and palsy with 
tremor, and in the diseases allied and connected with these 
by processes which present intermediate characters. 



G. Retinitisj 

the condition which at the outset is marked by hypersemia 
both of the disk and retina, and afterwards by the appearance 
of silvery patches of exudation upon the retina, is an affection 
too well known to need any description from me at present. 
Of course we must not confoimd this condition with the retina 
of albuminurics. In some ophthalmic works I have been sur- 
prised to find that retinitis 'is frequently the result of cerebral 
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disease.' Now, out of perhaps one thousand cases of cerebro- ' 
spinal disease, of which I have ophthalmic notes, I have found 
general parenchymatous retinitis in two only. In one of these j 
cases, the retinitis was kindly watched for me at short inter- 
vals by my friend Mr. Oglesby. See Appendix, Case 39. 

H. Perineurium''^. 
I accept this name from Galezoweki, though there is 
no real distinction between it and interstitial neuritis, in 
which there is always more or less perineuritis. In some 
eases, however, probably of slow change, the inflammation 
seems to affect the outer neurilemma more severely, and 
to extend over a wider belt of retina. I have not had 
such parts under the microscope, but I conceive that we 
should find great proliferation around the nerve and less 
ebange in the interstitial connective tissue. Galezowski, who 
alose hM used the word perineuritis, says : — ' The papilla is 
prominent and enlarged, but one readily sees with the oph- 
thalmoscope that all the exudation is confioed to the margin 
of the papilla, the outlines of which are veiled, while the 
central parts are transparent and more like the normal state. 
The capillaries are only developed at the periphery of the 
papilla; the central vessels are varicose, and sometimes bor- 
dered by an exudation.' He says this form is often con- 
founded with the albuminuric neuro-retinitis, and this mistake 
might easily have been made in a case of scarlatinal kidney 
which Mr. Teale showed to me a few months ago. In the 
rest of his paragraph and in his pictures Galezowski is not so 
aocurate, as he fails to distinguish between optic neuritis and 
ischiemia. His picture of perineuritis is more like neuritis, 
and his picture of neuritis is clearly from a case of ischeemia. 
I do not think there ia ranch to be gained by the name ' peri- 
neuritis,' and prefer to include it in neuro-retinitis. 

" Hub BMlion I [eave lu I wroU it, thougli 1 lun tempted to cancel it. 
PhyriciMu who use the oplithalmosoope will probaUy End, aa I found, that 
oat Mrlieat taDdsneiee kre to multiply subJivisioiia, but lubsequently to leant 
tlut luch lubdiriaoiiB do not correapond to any eiuential diitinctwon. Naj 
more, that ophthalmic appearances are so TuiabU that U is difficult to maks 
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I. Coiueculiee Atrophy '*. 
I will now describe the kind of atrophy in which ischtemia 
papillarum and optic neuritis may end. Dr. Hughlings Jack- 
son has made popular a certain distinction between an atrophy 
following neuritis and an atrophy not preceded by neuritis. 
The former, or ' consecutive atrophy,' he would distinguish by 
the rag-gednesa of its edges and the blurring of its outline; 
the other — 'simple or progressive' atrophy— he would distin- 
guish by its more brilliant appearance and by its clean-cut 
even rim. Galezowski, too, distinguishes consecutive atrophy: 
' qu'elle est caract^ris& par les contours irr^guliers, frang^, 
mat limites, du disque optique,' etc, and the distinction is 
very commonly accepted among ophthalmic writers. Now, 
although this distinction is, or has been, valuable in drawing 
attention to the modes of atrophy, yet I think it is only 
partially true. The simple even atrophy oft«n succeeds a 
chronic neuritio process, and, on the other hand, the ragged 
atrophy following acute neuritis sooner or later loses its blurred 
and irregular features, and settles down into the even staring 
state which, I think, is the end of all atrophies. The more I 
see of the histories of ' simple white' atrophies, the more I am 
assured that these states are often preceded by ischsemic or 
neuritic processes. In tubercular meningitis, for example, I 
have on my notes cases illustrative of every phase of the eye 
symptoms. In them I find that the most violent ischemia or 
neuritis, which passes into the transition atropAy (as I would 
call it) — the ragged state with swollen retinal veins and exu- 
dative patches, grouped about the margins — does also ulti- 
mately settle down into the even-edged and staring form. 
This kind of amaurosis, which I have found so often in blind 
asylums and among idiots, is not a mere degeneration signi- 
fying 'irritable' brain tissue or deficient development, but 
is a result of such causes as intra-uterine or infantile menin- 
gitis, After ischiemia, then, and after acute neuritis, the disks 
no doubt present distinctive features during a longer or a 
shorter time, according to the degree of efl'usion or of neuritic 

" Vide Liebreluli, ' Atlu,' Tab. li. Ggg. i] uid 14. 
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reeistance — this ie traitsition atrophy. The swollen disk recedes 
gTBdually, and the reds and greys give place to dirty white,' 
the margins being either completely blurred, or slowly extri- 
cating themselves here and there, aa if the disk had been 
cmshed and its contents squeezed out. Streaks of exudation, 
which are often continuous with smudgy parts of the disk, 
remain, though not so long, in the course of the retinal vessels. 
Little by little the disk clears up; it whitens and the edges 
become more detached, the exudation oft«n remaining in little 
grey Batellitic dots around it. All hiemorrhageB shrivel, 
whiten, and disappear, and the fine vessels are no longer seen 
on the face of the disk, though there is not the same delicate 
shrivelling and waning of them against the white background 
which we see in chronic neuritis. On the retina the artfiriea, 
which had long been diminished in size, remain small, while 
the dark thick tortuous veins decrease slowly. As the face of 
the disk clears and whitens, they diminish a great deal, though 
they never sink much below the normal standard. We find, 
on examining such nerves with the microscope, that the new 
but instable connective elemente disappear elowly even after 
great inflammatory proliferation, until the nerve becomes a 
mere fibrous cord, as in primary atrophy. Very commonly 
ischeemia does not result in complete atrophy; and I have 
some reason to hope that neuritis does not always, for under 
the microscope I have several times seen advanced neuritis 
and great proliferation with the nervous fibres still intact or 
^most intact ; but I have always believed that neuritis means 
great danger within the head, I have now several little patients 
under obse^^■ation, who, having suffered from meningitis with 
ischiemia papillaris, are passing through the peril of atrophy 
I with good hopes of safe vision. The danger of meningitis 
r to the sight has, however, been known for a great number of 
Galezowski thinks that consecutive atrophy admits of 
elioration and cure in perhaps one case out of every three, 
t these statistics are of less value, as he has not recognised 
! distinction between ischtemia and descending ncuritii 
I which latter is far more dangerous to vision. Mr. Oglesby has 
[given a good deal of attention to the final reeultB of atrophy. 
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in their bearing upon vision^ and he has recorded ^^ some 
very interesting cases of atrophy of the second and third 
degree, in which some sight was regained after long lapses 
of time. Like (xalezowski, however, Mr. Oglesby has not 
clearly distinguished in the histories of his cases between 
consecutive and primary atrophy; nor, again, between the 
two kinds of consecutive atrophy — that which follows ischse- 
mia papillaris, and is probably confined to the disk, and 
that which follows descending neuritis, and is a wasting of 
the nerve in more or less of its length. When old amaurotic 
cases present themselves for treatment, I believe it is often 
impossible to tell, by the ophthalmoscope alone, to which 
of these classes the atrophy belongs. 

I need scarcely say that these modes of atrophy must be 
distinguished from — 

1. Atrophy with (great) excavation or glaucoma. This is 
known by tension of the eyeball with ciliaiy pain, by the 
double border of the disk (the choroidal border and the edge 
of the cup), by the shadow thrown into the cup, by the 
curious incurvation of the vessels, by the atrophy of the 
neighbouring choroid, &c. In cerebral atrophy, if the cup 
be rather deep, it is never abrupt at the edges. 

2. Atrophy following 'pigmentary retinitis.' Here the 
mischief is mainly and firstly retinal, and the retinal vessels 
are diminished. 

3. Atrophy following syphilitic or other irido-choroiditis. 
They are attended with widespread retinal mischief, and do 
not at all resemble cerebral atrophies. 

4. Atrophy following myopia. Is seen only in extreme 
cases, and then with posterior staphyloma. 

5. Atrophy following albuminuric degeneration. Is dis- 
tinguished by the peripapillary and retinal distribution of 
the mischief, by the presence of fresh or old hsemorrhages, 
and of fatty patches; also by presence of albumen in the 
urine, &c. This atrophy generally follows, or always follows, 
extensive destruction of the retina, but I have seen some early 

" 'Lancet,' Aug. 21, 1868. Also 'Royal Ophth. Hoflp. Reports,' vol. vi. 
pt. iii. 1869. 
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cases where there was little more than a p^ony-red tint around 
the disk, and some hypertemia, and these mi^ht mislead even 
a wary observer, unless all the symptoms were investigated. 

K. Primary Atrophy. 
Atrophy which is 'primary' at the disk may nevertheless 
be the consequence of neuritis, for neuritis in some intra- 
cranial part of the nerve lengih may reveal itself at the 
disk simply as atrophy— as atrophy due to a separation of 
the distal from the central parts. Atrophy presents two 
different aspects to the observer, though I shall not dwell 
long on the difference, as it seems to be of little clinical 
importance. The one kind is a grey shrinking of the nerve 
and its expansion, with a great tendency to cupping; the 
other is a dense tendinous white disk with a good deal of 
connective tissue growth, and less tendency to cupping. 
The former kind involves only the filament and ganglion 
layers of the siirroxmding retina, while the latter invades all the 
layers, and is probably always preceded by some degree of 
neuritis, acute or chronic. In both cases the finer vessels fade 
away, leaving the disk a dead white, and in dense atrophy 
the thickening and contraction of the sheath of the central 
vessels lessens even these in calibre. Under the micro- 
scope we find, after all the more active periods of degener- 
ative hypertrophy have passed away, that neither nervous 
elements, nor perhaps any fatty and granular remnants of 
them, are anywhere to be seen. Even the new connective 
elements themselves dissolve and shrink down into a mere 
band of fibrous tissue, containing the tracks of degenerated 
vessels and a few wrecks of bygone structures, cellular and 
other. These changes largely involve the retina also, though 
it is sm^rising how little central vision may be affected in 
the earlier stages, or in the not uncommon incomplete forma. 
I nscd to he amazed sometimes to see white and even glisten- 
ing optic atrophy in eyes which could read ordinary types 
with ease. Such cases are only discovered by the physician, 
at any rate in tlicir earlier stages, and sometimes the mischief 
seems arrested at these earlier stages. On the other hand, 
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sig^ht sometimes seems to vanish when the mirror betrays but 
little whitening or apparent degeneration. In the former 
eases some nerve fibres must survive much longer. Primary 
atrophy also may occur in any part of the nerve length from 
the quadrigeminal bodies downwards^ and so affect vision very 
seriously before the disks are actually reached. 

Of the diagnosis of atrophy I have said something already 
in the section on ansmia. It is often very hard to tell 
whether atrophy be or be not present in the early stages. 
Mapping the field will help us, for if the deficiency of vision 
be uniform^ we have probably a state of ansemia present, and 
anaemia only; if, however, any part of the visual field be 
wanting, we have to fear that the state is one of commencing 
atrophy. In simple atrophy, which is more dangerous to 
vision than consecutive atrophy, we have a more evident 
dwindling of the vessels. The vessels often begin to shrink 
a little from the first, and when they do we have an im- 
portant sign of atrophy before us. 

Or we may detect a slight cupping, which is a sign 
of atrophy, but which may imfortunately also be a physio- 
logical peculiarity. Cupping, as an unimportant abnormity, 
has been described in the third chapter ; I will only add 
here a few remarks on the cupping of atrophy. In the first 
place, let me say that it is scarcely possible for the observer to 
make much of an atrophic excavation in the inverted image. 
In the erect image we see a uniform depression with sloping 
sides, not thrusting out the lamina cribrosa, but simply showing 
a thinning away of substance from before it, and allowing the 
pitting of the lamina to become more visible ^^. 

The course of the vessels must now be very minutely 
regarded. By slightly varying the lenses, the observer may 
satisfy himself of the degree of excavation, and may tell 
whether the vessels do or do not bend sharply over the 
edge of the basin. If there be an abrupt bend as they 
dip, then the case is one of glaucomatous excavation; if 

^ In consecutive atrophy the disk may be prominent with the products 
of previous cell growth not yet dissolved, or it may have a fictitious prominence 
due to the wasting and subsidence of the surrounding belt of retina. 
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the bend is quite gradual, tlie excavation is not glaucom atone. 
A binocular inetrumeiit is useful in these cases, but unfor- 
tunately it is only available for the small inverted image. 

The causes of simple atrophy are of four kinds. Firstly, 
it may be due to any cause, such as a tumour, or a patch 
of inflanimatioD in the course of the nerve behind the eye, 
which severs the nerve fibres and leaves the separated parts 
t« wither. Secondly, it may be due to destruction of the 
centres of vision making the nerve useless, this being merely 
another form of the first cause. Thirdly, and very commonly, 
it is a sclerotic process associated or continuous with patches 
of sclerosis elsewhere, as in the spinal cord in locomotor ataxy, 
or in the encepbalon in several forms of chronic degeneration. 
Fourthly, it is often due to deficiency of nutrition, such as 
we see in senile degeneration of the arteries, in embolism and 
the like. Atrophy due to arterial failure and suggestive of 
general senility in the encephalic arterial system is very 
\'aluable as a symptom, but is often so slight as to be 
doubtful, or to be mistaken for the normal grey of age. 
"When it occurs it may be associated with central softening 
and haemorrhage. 

In concluding this section I should add that certain 
curious discolorations of the disk sometimes precede atrophy. 
They may be seen in the inverted image when they are far 
advanc^, but in the erect image are often to be seen much 
earlier. We sometimes see a greenish and sometimes a bluish 
tint. The word 'slaty' may express the tint, some slates 
being greenish, others rather blue. This may be some stage 
of chronic neuritis, a sort of ecchymotic change, or again it 
may be sclerosis which gives the same grey look to the optic 
nerve that it gives to the pons or to tlie columns of the cord. 
I have certainly seen it sometimes follow a red disk. It is 
not uncommon in symptomatic nerve disorders, in encephalic 
or spinal disease, and not uncommon again in the amauroses 
of lead and other slow poisons. In rare cases we may see 
one disk in evident atrophy, while the other is curiously 
discoloured. One or two pictures of such disks are shown 
in Liebreich's 'Atlas,' Plate xi. 




CHAPTER V. 

ON THE RELATIONS BETWEEN CERTAIN INTRACRANIAL 

DISORDERS AND AFFECTIONS OF THE OPTIC 

NERVE AND RETINA. 

The most important question which presents itself to us 
in this part of our enquiry is the general question — does 
degeneration of the optic nerves always mean that there 
is some serious lesion in the cerebrospinal cavity? 

In dealing with this question I must ask leave to set aside^ 
as foreign to the main object of my investigation^ all those 
causes of change in the optic nerve which are confined to 
the orbit and face^ or which originate at least without 
the encephalic cavity. This very interesting class of cases 
belongs rather to surgeiy than to medicine, and has been 
well described by many writers, especially by Mr. Salter 
in his paper on 'Nervous Afiections from Diseases of the 
Teeth/ in the Report of Guy's Hospital for the year 
1868. 

Now, these exceptions being made^ and likewise all albu- 
minuric, glaucomatous and other merely local changes being 
classed apart^ what are we to infer from the presence of 
papillary isehsemia, optic neuritis, or optic atrophy ? Up to 
a quite recent time, I believed that the existence of such 
changes pointed almost certainly to cerebrospinal mischief. 
Of late, however, my opinion has become less strong, and 
I have begun to think that I assumed too close a connection 
between optic neuritis and cerebral mischief. In preparing 
to write this volume, I have run through a great deal of the 
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writing of ophthalmic surgeons, and I have read notes of a 
large numher of cases of neuritis and of atrophic amaurosis 
in which there seemed to be little litetihood of concurrent 
cerebral disorder. When an ophthalmic surgeon records eases 
of optic neuritis ae occurring in persons who present no 
symptom of cerebral disorder, and records them side by side 
with other eases in which cerebral disorder undoubtedly 
existed, showing thereby that he was fully alive to the prob- 
ability of the co-esistence in both classes of cases, — when, 
moreover, these persons present themselves time after time 
for examination and develope no symptoms beyond those of 
the eye, and go through all the local changes of neuritis 
followed by atrophy, — when we see such cases carefully re- 
corded, as they are by Mr, Hulke, for instance, in his 
interesting notes published in the ' Royal Ophthalmic Hospital 
Reports,' vol. vi. April, 1868, we physicians must, I think, 
be prepared to modify our previous exclusive notions, and to 
admit that there is no necessary connection between optic 
neuritis and cerebral disease on the one hand, as the surgeon, 
on the other hand, admits that Cerebral disease may exist 
without optic neuritis'. 

At the same time, after making lull allowance for the 
difi'erent conditions under which ophthalmic surgeons and 
physicians are practising, remembering also that no patients 
come to a physician for eye mischief alone, yet I cannot 
but think that uncomplicated optic neuritis is a rare event. 
From the very nature of the circumstances, when we have 
B esse of optic neuritis before us, we are only able to base 
our supposition of a sound encephalic condition upon negative 
evidence. A small morbid growth or inflammation so placed 
as to interfere with the optic nerves or centres might, for a 
long time at least, give rise to very few symptoms, I have a 
patient under my care at present with well-marked symptoms 
of cerebral tumour, who had been afflicted with amaurosis 
from atrophy for three years before any cerebral symptoms 



' A timilaT local neuritis mnj accaunt far the occudoakl appekr&nce nt 
ftiaj otcma Drtrital nerve iadepenileDCly of ■}rphilui, locomotor ataxj, £c. 
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became manifest. Again, as in Case 77, a patient may 
have suffered from cerebral symptoms in time past^ but 
which have wholly or partially subsided: he may then 
begin to suffer from loss of sights and seek the assistance of 
an ophthalmic surgeon^ and the surgeon may not light upon 
the old history. In Case 78, the history of old cerebral 
symptoms had almost escaped me, who am constantly on 
the look-out for such things^ and the woman only recalled 
them by an effort of memory. The cerebral symptoms of 
Case 77 might easily have escaped notice, as the only symptom 
the woman complained of was 'sick headache.' Here we 
are met by the grave difficulty which besets all new clinical 
investigations, — we have no long list of autopsies to check or 
inform our judgments. Cerebral diseases are often so long 
in their course^ and pass under so many medical men in 
turn^ that the uncertainty of obtaining post-mortem exami- 
nations, which is great in all cases, is greater than ever 
in that class with which we are now dealing. 

It is sufficient^ at present^ to say that the occurrence of 
papillary ischsemia or of optic neuritis in any person ought 
to awaken the gravest suspicion of cerebral disorder^ and 
that the occurrence of simple atrophy should suggest great 
watchfulness; that the precise degree of meaning to be 
attached by the physician to optic neuritis cannot, however, 
be determined until a certain number of cases of optic 
neuritis, without apparent cerebral changes, have been traced 
to the post-mortem table. Meanwhile, the physician will 
not often be called upon to determine the meaning of 
neuritis alone^ it will come before him in cases where other 
symptoms will also be present to assist his diagnosis, 
and we must follow up the uncomplicated cases at eye 
hospitals. 

I shall now discuss the effects of various forms of en- 
cephalic disease upon the optic difcjk and retina. I propose 
to take these various forms separately, and to ascertain what 
changes in the optic nerves are known to accompany each 
of them ; we shall then be in a position to try to draw some 
general conclusion concerning the way in which encephalic 
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changes are propagated to the optic nerves, and concerning 
the importance of the messages which these nerves convey 
to us. I need only look to convenience in making a classifi- 
cation of encephalic disorders; the following arrangement 
isy I think, defensible from that point of view, and that 
only : — 

I. Epilepsy, page 77. 
II. Chorea, page 83. 

III. Mania, page 83. 

IV. Dementia, page 85. 
V. Meningitis, page 85. 

A, Tubercular. J9. In Pyaemia and Fevers. 
C Syphilitic and Rheumatic. B, Of Drunkards. 
' E, Traumatic. 
VI. Concussion and Fracture, page 109. 
VII. Hydrocephalus, page 112. 
VIII. Tumours and Periostitis chronica, page 114. 
IX. Atheroma, Soflening, and Hsemorrhage, page 178. 
X. Cerebritis, Abscess, and Sclerosis, page 186. 
XI. Oenend Paralysis, page 193. 

I take a disease first which is very interesting from its 
almost negative results as regards the eye, so that, before 
seeing what sort of diseases do permanently afiect the eye, 
we may see that some very serious diseases have no such 
consequence. 

I. EPILEPSY 

is a name which we are not to apply to convulsive symptoms 
generally, but to a certain group of convulsions which tend 
to periodical recurrence, afiect both sides of the body, are 
closely associated with unconsciousness, and do not depend 
upon obvious disease of the encephalon. So long as we 
are to use the word ' epilepsy ' at all, let us use it in this 
rigidly defined sense, as laid down by Dr. Russell Rey- 
nolds ; in no other sense can epilepsy be appropriately 
said to name a disease, for it can have no other constant 
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application. It is generally held, at present, that the con- 
vulsions in which epilepsy almost wholly consists^ and which 
form a part of many other diseases, snch as encephalic tumonr, 
or meningitis, depend upon partial ansemia of the hemispheres 
and central ganglia. Such convulsions occur in animals 
which are bled to death. In epilepsy they are supposed 
to depend mediately upon a spasmodic contraction of an 
arterial region, such, for instance, as the region of the middle 
cerebral artery^. This hypothesis seems to be supported 
by many observations, but as yet is very &r from proof. 
Among the analogies which favour it may be named the 
sudden losses of equilibrium which seem to occur in other 
arterial regions^ as in the anterior lobes and olfisu^tory lobes 
of the encephalon, and as in the retina. Diarrhoea, diuresis^ 
and many other temporary disturbances of ixmction are often 
traced with much likelihood to the influence of nerves upon 
vascular supply. We have also arrived at similar conclusions, 
experimentally, from researches made into the infloenee of 
nerves upon the vascularity and so upon the function of 
the salivary glands, upon the nutrition of the eyeball^ and so 
on. In epilepsy, the sudden pallor of the face is commonly 
quoted as an evidence of cerebral pallor ; little weighty how- 
ever^ can be attached to this observation. In the first place^ 
it is not constant; and secondly, it does not appear to be 
generally noticed that the arterioles of the sur£EUse of the 
head are under the same nervous governance as those of 
the brain. The pallor of the face is more likely to be due 
to the general nervous shock, and is akin to the pallor 
which accompanies other nervous disturbances, which are 
set up either from within or from without by such in- 
fluences as terror and the like ^. I am myself disposed to 

' Vide Dr. Hughlings Jackson, passim. 

' A great number of epileptics complain of disordered vision before or after 
their fits, but this is often the effect also of general nervous shock ; it is 
transient, and it coincides vrith disorders of other functions governed by the 
brain, such as perturbed hearing and speech, vertigo, and the like. I have 
never been able to trace it to any indubitable change in the disks or retinas, 
though I have over and over again examined the eyes under these circum- 
stances. Vide cases in the Appendix. 
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attach great weight to the observations and reasonings 
which have attributed epilepsy to disturbances near the 
fourth ventricle. This is not the place to enter upon so 
large and so interesting an enquiry, hut I will only refer 
to the well-known occurrence of bilateral convulsions exactly 
like epilepsy, which follow an injury below the floor of the 
fourth ventricle. This experiment has been recently repeated 
and verified by Dr. Nothnagel [Virchow, 'Archiv.* vol. xHv. 
1868], who determines with great minuteness the precise spot 
whence these convulsions are determined. Whether the 
convulsions of epilepsy be due to disordered blood-supply 
in the great central ganglia, or to some disturbance, vas- 
enlar or other, at a 'cramp point' near the fourth ventricle, 
is therefore a very interesting subject for enquiry. The little 
evidence which we receive from the ophthalmoscope tends 
rather to favour the otherwise likely suppositioa that epi- 
lepsy is the common result of more than one cause — that 
not 'symptomatic convulsions' only, hut 'genuine' bilateral 
tongue-biting fits are either the way in which the whole 
encephalon manifests an overthrow, which, again, nmy be 
Tariously brought about, or may be in other cases the con- 
seqaence of a local disturbance, say, in the pons, or upper 
medulla oblongata. For instance, my own experit'nce of 
post mortems in epilepsy would lead me to think that 
venous congestion may have the same etfect upon cerebral 
function as ancemia, and the ophthalmoBcope points to a 
like conclusion, for I have noticed congestive appearances 
in the optic disks more than once in persona suffering from 
epileptic fits. The indications of the ophthalmoscope divide 
themselves naturally into two parts; into the appearances 
seen during the attacks, and those teen during the intervals 
between the attacks. The difficulty of eiamining a patient 
during an epileptic fit is considerable : sometimes, however, 
it may be overcome with a little dexterity and patience, 
I have managed to see the disks distinctly during the 
convulsions in many cases of epilepsy, and of six cases I 
have careful descriptions in writing. [Vide App. Nos. 3, 3, 
5, 6, 8, 17.] In three of these I found an anaemic condition 
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of the disks, and in three a hypenemic, or congested con- 
dition; a curious opposition of experiences. Of the ancetoic 
cases two were seen in the Leeds Infirmary, and one in the 
Wakefield Asylum : those seen in the infirmary were both 
out-patients, who were demonizcd during the hour of attend- 
ance. In these two I saw of course the character of the 
convuleions, and knew the past historj- of each case. In both, 
the disks were very white and small, though in both the 
arteries could be distinguished from the veins ; the whiteness 
trespassed to a small extent upon the surrounding belt of 
retina. I examined the eyes of both the patients before and 
afler the day of the convulsions, and noted nothing, or but 
little abnormal. The third case, which I saw at the Wake- 
field Asylum, is the young man C. W , marked No, 13 

in my list of eases of epilepsy with insanity, published in 
the 'Transactions of the Medical and Chirurgical Society' 
for 1S68, and republished in the Appendix. 

On one of my visits I had examined his eyes, and noted 
the disks as healthy, the vessels being large and full. On 
a subsequent visit he was brought to me in haste, by 
Dr. Crichton Browne, as he had just passed through a 
violent epileptic paroxysm, and still had visual and other 
hallucinations. I found the ' vessels very small, few and 
fine,' in the right eye ; in the left, ' vessels smaller than 
before, but artery and vein distinctly visible.' Dr. Hughlings 
Jackson has reported more than one case in which he ex- 
amined the optic disks during epileptic states, and foimd 
them to be anaemic ; one verj' interesting case was published 
by liim in the ' Medical Times and Gazette,' for Oct, 3, 1863, 
and is reprinted in the Appendix, No. 2. 

Mr. Carter once told me that he bad examined the eyes of 
a patient who bad just passed through an epileptic paroxysm. 
He saw the optic disks as soon as convulsion ceased, and 
found that the nerve tissue was almost as white as in atrophy. 
The state of the retinal vessels he had forgotten. Tlie num- 
ber of obspn'ations of the optic nerves at or about the times 
of convulsion in epilepsy is not great, the occasions of them 
are rare, and the difficulties considerable ; but it seems so far 
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that there is a certain agreement in the results of those 
which are recorded, and that the evidence in favour of a very 
decided anosmia of the optic disks being a frequent, if not a 
constant, phenomenon during the convulsions of epilepsy, is 
quite worthy of attention. If it be true, it ia a very remark- 
able and important discovery. I am disposed to think that the 
optic anaemia may persist for some hours, or even perhaps days, 
after the convulsion has passed away. In some of my own 
cases, in the case puhhshed by Dr. Jackson, and in Mr. Car- 
ter's case, the whiteness was noted after the convulsions had 
posted away. I may refer also to Case No. 6 in the Appen- 
dix, as showing how long some anemia of the disks may sur- 
vive the convulsions. This ease is not included in the half-dozen 
to which I have already made reference. I shall return to 
this question when I discuss the state of the disks and retinas 
between the paroxysms. Before leaving the present euhject, 
however, I must still point out that aniemia of the optic 
disks has not been by any means a constant condition in my 
observations during epileptic convulsions. I have said that 
in three out of six eases I found decided hypencmia with more 
or less exudation in the disks. Cose No. 5 is one of these, and 
1 publish it because we proved, by post-mortem examination, 
that there was no ' coarse disease' in the hrain. All three were, 
however, coses of prolonged convulsion alternating with times 
of stupor — of the status epilejilicus as it has been called. In 
these three cases I found the disks greyish red, and perhaps 
a little swollen ; the borders were somewhat concealed, and 
the retinal vessels were very dark and full. In the case which 
we examined after death there was great venous congestion 
of the encephalon ; and I have no doubt that the stat* of the 
disks was one of slight ischtemia, and was due to congestion 
in the cavernous sinus. The state of the disks varied little 
or not at all during the change from convulsion to stupor, in 
each case ; nor did the retinal vessels vary in the least with 
tlie convulsions of the iris. These observations support my 
belief that convulsions may accompany venous hyperaimia of 
the brain as well as anaimia, both conditions being snp- 
preasioufi of arterial supply ; at any rate, they must not 
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be lost sight of in any comprehenBive discussioQ of the 

subject. 

During the interTals it may be Baid, in a general sense, 
that the optie disks and retinas regain their equilibrium and 
appear normal. There is usually no appearance during the 
intervals of epilepsy proper which would justify an ordinary 
or a casual observer in pronouncing that the back of the eye 
is otherwise than healthy ; nor is there any permanent dis- 
turbance of sight in those cases which are attended with 
periodic amblyopia. After a large experience of epileptic 
eyes, however, and after careful comparison of them as a class 
with the average state of the eyes in healthy persons, I think 
I am justified in expressing an opinion that in epileptics who 
suffer from violent fits, or from frequent fits, there is during 
the times of repose a higher degree of vascularity in the optic 
disks and retinas than is quite normal. Tiiere is often a pro- 
nounced redness in the disks of such patients, which does not 
obscure their edges, for it is attended with no exudation, but 
which makes the white centres shine out with unusual bright- 
ness. The retinal vessels in such cases also are lai^e, both 
the arteries and the veins being full, and the minuter branches 
of both can be traced more easily in their course in the 

I have been accustomed for some time to point this out to 
my colleagues and pupils, and have often said that I thought 
I could pick out an epileptic, by the appearance of his disks 
and retinas, from a row of healthy persons. I have recently 
noticed that M. Bouchut expresses the same opinion. I think 
M. Bouchut is often rather hasty in pronouncing ujion de- 
grees of vascidarity in disks and retinas, hut in the present 
case I am prepared to give him a general support. If it be 
finally agreed that such appearances are common in the eyes 
of epileptics during the intervals of health, we shall have dis- 
covered a fact which is of high interest, when taken together 
with the changes noted during the attacks ; for it may sig- 
nify either a general vascular relaxation, or a venous conges- 
tion secondary to frequent arterial disturbances. 

Optic neuritis, ischtemia papillse, and atrophy seem to be 
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M rare in epilepsy as tliey are common in symptomatic con- 
TolaionB. 

II. GUOEEA. 

The eyes of patients sufferinfj from chorea have been exa- 
mined with the mirror in a large niiraber of cases by Dr. 
Hughlings Jackson and myself, and no douht by many other 
investigators. 

It may be looked upon as established that no charge eitier 
in the vascularity or in the nervous tissue of the disk and 
retina is to be found in simple chorea. I have not thought 
it necessary to publish any cases in support of this statement, 
though 1 do publish one case in exception which was reported 
by Dr. Hughlinga Jackson (Appendix, No. 19) ; it is interest- 
ing to notice that the signs resembled those sometimes seen 
in cases of undoubted embolism. 



in. MANIA. 

Mania which depends upon such marked anatomical changes 
as meningitis and the like is not here to be considered, but 
only that form of acute insanity in which the pia mater and 
hemispheres are found to be highly hyperamic. As some 
forms of acut« melancholia attended with great variety of 
action nearly approach mania both in symptoms and in the 
post-mortem appearances, the subject of this paragraph may 
bo stated as acute insanity with cerebral hypertemia. In that 
form of melancholia which it is better to call ' profound ' 
rather than ' acute,' and which depends less upon hypertemia 
than upon serous exudation, and perhaps upon aneemia, the 
fundus seems to be cither unaffected, as I have shown in 
a contribution to the 'Medico-Chirurgical Transactions' of 
1868, reprinted in the Appendix; or, if affected, ia but 
simply ansemic, like the rest of the tissues in the body. In 
one or two cases of recent and profound melancholia I have 
notes of reddish disks, but I cannot attach much importance 
to them. In acute insani^, however, I have shown to some 
extent in the same paper, and have since had occasion to 
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notice, that during a short but variable time after the 
paroxysm, the bact of the eye, when examined with the 
mirror, presents a vascular sulTusion or piiikness — a piukness 
so great, after severe paroxysms, as to obscure the disks. A 
like suSusion is sometimes to be seen also in the conjunctiva. 
No exudation or permanent mischief is seen unless the mania 
be complicated with some more definite structural change in 
the encepholon. The difficulty of seeing the disk is at least 
as great in maniacal paroxysms as in epilepsy, generally 
perhaps much greater. It is not often pleasant to try to 
examine the optic disks of a raving maniac, and I have only 
once seen the disks in such a case. Tn that one instance 
I found the disks white : the patient, B, W. S,, age 23, in 
the Wakefield Asylum [Schedule II., No. 31, Appendix], 
was fiulfering from acut« mania, and by good fortune we 
secured on examination during a paroxysm. The right 
fundus was anaemic and the disk rather white, looking like 
atrophy : the left eye was like the right, except that there 
seemed to be some normal vascularity at one point of the 
margin of the disk. I cannot attach much weight to this 
single observation, but I may allude to it bs suggesting that 
mania, like epilepsy, may be due to vascular spasm. 

My observations of the hypersemia of the eye alter the 
paroxysms correspond closely with the state of hypenemia of 
the brain noticed after death in such coses. Should my state- 
ments be verified hereafter, either by myself or by other more 
competent observers, the state of the disks and retinal vessels 
in mania will be a remarkable and valuable proof of the close 
dependence of their circulation upon that of the brain, and 
will add much to our confidence in reasoning from the one to 
the other. As a means of diagnosis it will be seen that the 
use of the eye mirror in the investigation of insanity is chiefly 
for the distinction of ' organic ' from ' functiomil ' disease. As 
in epilepsy, when the mania is symptomatic of ' coarse dis- 
ease,' we find permanent changes in the disks due either to 
obstruction to the intracranial circulation, that is, to ischce- 
mia, followed perhaps by atrophy, or due t« neuritis, or 
again, to simple progressive atrophy. No such changes 



INTHACRANIAL DISOliDERS. 86 

occar in ' funetiomil macm.' [Vide Cases of Mania in 
Appendii.] 



IV. DEMENTIA. 

In dementia the changes seen by the ophthalraoecope are 
nnmerous. I found marked changes in and about the optic 
disks in twenty-three cases out of thirty-eight : six more being 
recorded as doubtful. [Vide Appendix.] 

None of these cases were epileptics, but the class of dementia 
is a very heterogeneous one, and includes worn-out lunatics 
of all sorts. A large number of those whom I examined 
were known to have organic disease of the encephalon, and 
this accounts for the high averse of optic disorders among 
them. We shall gain nothing, I think, by associating optic 
changes with dementia as such ; so far as these are the conse- 
quencea of organic disease, we shall discuss them in other 
paragraphs with more perspicuity. 

V. MENINGITIS. 
A. Tubercular Meningitis ; or Granular BasilarmcDingitis, 

In some forms of encephalic disorder — as in chorea, for 
instance — the ophthalmoecope gives us little or no help; in 
other forms — as, for example, in general paralysis or ence- 
phalic tnmour — it« discoveries have important pathological 
meanings; in other forms, again, the ophthalmoscope may 
give us most valuable help in diagnosis, and this is the case 
in some kinds of meningitis. During the last few years I 
have given a great deal of time and care to the investigation 
of the states of the eye in meningitis, and I hope to be able 
to show that my pains have not been thrown away. I sliall 
first speak of that form of meningitis which is called ' tuber- 
cular,' for it is upon this form that I have the most important 
etatements to make. 

I began to use the ophthalmoscope in meningitis aa a help 
to the general study of that most important disease. I had 
long been convinced that tubercular meningitis, as a disease 
of children, is more common and less uniformly fatal than i: 
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generally supposed. In its milder forms, however, it is very 
difficult of diagnosis ; and as before the discovery of the 
stethoscope the diseases calle<l phthisis were supposed to be 
almost invariably fatal, because the cases which were so well 
marked as not to admit of doubt were fatal, while the nature 
of milder cases which admitted of recovery were open to ques- 
tion, flo it is now with tubercular meningitis. Those cases 
which present no difficulty of diagnosis are the extreme forms 
which kill, while those which admit of recovery are not to be 
diagnosed with certainty. Can the ophthalmoficope help us 
in this difficulty, and may we hope to see it play in tuber- 
cular meningitis the part which is played by the stethoscope 
in tubercular pneumonia? The help we get from the stetho- 
scope is this: — A patient who has been languid for some 
months, who has lost weight, whose appetite and digestion 
have been uncertain, and who may have spit a little blood, or 
have coughed a little, comes for our opinion. We then exa- 
mine the chest with the stethoscope. Wo may find nothing, 
not infrequently we do find nothing, and in such cases we 
cannot go beyond a guess in our diagnosis, although the sub- 
sequent course of events may prove that the lungs were actu- 
ally diseased. Or, again, the stethoscope may put ua in jkis- 
session of evidence which establishes the diagnosis, and enables 
us to ascertain that the lungs arc diseased — a certainty which 
is not to be shaken by any subsequent course of events, even 
if they terminate in recovery. 

Now I thiuk I am in a position to say that we get some 
such help as this from the eye mirror in tubercular menin- 
gitis ; that the mirror enables us to learn something more 
concerning the clinical history of meningitis than we know 
already, and that this additional knowledge will bring about 
some change in our views and opinions concerning the fre- 
quency and the curability of this formidable diseaae. 

I have already described the modes of origin of ischa^mia 
papillarum, of neuro-retinitis, and of atrophy. I need not 
again go over this ground to show that in meningitis the 
exudation at the base of the brain may press upon, or the 
inflammation may involve, the cavernous sinus, and slacken 
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the ebb of the blood, in which cases we have iBchamia only. 
Or the inQammatioQ may creep down the nerve and cause 
neuritis optici, or may creep mainly along the sheath and 
cause perineuritis. Or, again, it may both interfere with the 
sinus, and so with the ophthalmic vein, and may likewise 
creep down the nerve ; in such a case we should have ischaimia 
followed by neuritis. Finally, these states may be followed, 
and often, though by no means always, are followed, by 
atrophy ; but it is not probable that simple severance of the 
continuity of the nerves often occurs in meningitis so as to 
cause a primary atrophy of the disks — an atrophy, that is, 
without forenmning congestion or inflammation. The anterior 
subarachnoid space, with the Sylvian fissure, is a district which, 
as we know, is especially one of the district-s of tubercular 
meningitis, and the chiasma seldom escapes. In their back- 
ward course, from the chiasma up to the tubercula quadri- 
gemina, we know also that the tracts are closely invested by 
the highly vascular pia mater, and that they are in great 
measure dependent upon it for their nutrition. Inflammation 
of the membranes upon the tracts, chiasma, or optic nerves, 
therefore, not only creeps up to the eye and presents its cha- 
racteristic cell proliferation, but it also cuts off nutriment from 
the nervules. This compound mode of change I have several 
timee verified with the microscope, and have seen the gross 
connective tissue of neuritis enclosing, not crushed nerve-fila- 
ments, but empty or half-empty spaces from which the fila- 
ments were withering or had withered away. This condition 
is best seen in some more chronic cases. 

It is, I believe, the opinion of most if not all physicians, 
that tubercular meningitis is invariably fatal. I see, for 
instance, that Dr. Wilks, in his recent lectures on Diseases 
of the Nervous System, repeats and adopts this opinion. 
Many medical men, however, while upholding this belief, will 
nevertheless say that in the course of their practice they have 
seen one or two cases much resembling tubercular meningitis 
which recovered. The mere fact of the recovery makes them 
doubt their own diagnosis, and makes them suppose that the 
case which, had it been fatal, would unhesitatingly have been 




S8 OPHTHALMOSCOPE /iV [chap. 

called tubercular menJngitiB, cannot have been meningitis 
because recovery took place. Indeed, it is well known that 
the diagnosis of tubercular meningitis, even in well-marked 
cases, may often be very doubtful. Children not infrequently 
present symptoms much like those of meningitifi, but which 
turn out to be significant of mere disturbances, or of cere- 
bral diseaees of other forms. And as this is true of cases 
which present decided symptoms, so much more is it tme 
of cases presenting indefinite symptoms. The fever, the 
headache, the scream, the vomiting, the perturbed sleep, 
the strabismus, and other decided symptoms, followed by 
death, point undoubtedly to tubercular meningitis, and to an 
extreme case. But does moningitiB occur only in extreme 
forms? or may it occur in milder forms which end in reco- 
very? In milder forms we might have occasional but not 
urgent vomiting, some pain in the head but not violent 
pain, some startings in the sleep, or even slight passing 
convulsive attacks ; but all these taken together may 
well be attributed to some disorder far less terrible than 
tubercular meningitis. Hence, as I have said, it appears 
that, at present, meningitis can only be diagnosed with 
.certainty, or, indeed, with any great degree of probability, 
in its extreme forms, which extreme forms are of course 
largely fatal. 

The important qnestion for us to decide is, whether 
we have any means of detecting with certainty the presence 
of meningitis in those slighter cases where we can now only 
guess at it, or can scarcely even guess ; and in which cases 
we need not expect to find a large percentage of mortality. 
It is here, I think, that the ophthalmoscope comes to our 
assistance, and gives us the same kind of help in detecting 
incipient or slight degrees of tubercular meningitis that the 
stethoscope gives us in detecting those incipient or slight 
degrees of ulcerative change in the lungs, which without it 
are beyond certain diagnosis. When a patient is seized with 
vomiting, headache, convulsions, and other symptoms of much 
meningitis, and when at the same time, on examination with 
the ophtlialmoBCOpe, I find congestion of the optic disk and 
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retinal vessels, which is frequently the case, then I have 
no hesitation in a&ying that the patient is suSering from 
memngitis at the hase of the brain, and tiie autopsy proves 
the diagnosis to be correct. Suppose, however, that a child 
18 liable to occasional vomiting of a 'purposeless' kind, and 
attended with but little nausea ; suppose him to hv. liable to 
an evening fever, and to be rather restless, or sometimes 
very restless at nights ; suppose, moreover, that he complains 
of pain in the head from time to time of a kind which drives 
him for a few hours only from his companions and hia games, 
or perhaps for a day or two ; suppose, again, that his temper 
changes, and from being a good child he becomes irritable or 
even positively mischievous, while at the same time his me- 
mory does not develoj), and he is quite unable to fix his atten- 
tion upon his school work ; suppose, farther, that he suffers 
from spasmodic movements during his sleep, or even from full 
convulsions, and that the child nevertheless recovers from this 
state, and returns either to full health, or to health of body 
with more or less injured mental faculties, — should we call 
such a case meningitie ? Now, I have had many such cases 
imder my care, and I have records of many in which the 
ophthalmoscopic appearances were noted throughout, and in 
which I found those same signs in very well marked degrees, 
which I have also described as occurring in undoubted coses 
of meningitis, proved by autopsy. Is it not probable that in 
these cases we have also meningitis — a meningitis less severe 
than that which proves fatal, but meningitis nevertheless? 
The main difficulty I have to contend with in supporting my 
view of these cases is, tliat by the very nature of them I am 
shot out from any appeal to the post-mortem table. It may 
one day happen that some patient of mine, who has passed 
through these states of ill-health, may die from other causes, 
and give me the opportunity of verifjHng or disproving 
my hypothesis ; but as yet no such opportunity has presented 
itself ^ 

' These remarlis were fimt pnbliahed in ths "Laroat' for May [, rSfig. In 
.the skmo pftpcr is (iescribod a cane of Buppoaed ' Btrunmue maningids' ending in 
recavelj. The cane wa« undor Dr. Riulcliffe'a care. ' The right nptio di«k,' 
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I will relate one case, however, whieli fulfils these conditions 
to some extent — a case in which I diagnosed meninfjitis in a 
first attaek, and the child recovered, but died from a subse- 
quent attack. 

Master O , aged sbt years, was under the care of Mr. 

Mann, of Leeds, for obscure head sjTnptoms, su^ieetive of 
meningitis. At the same time (1868) I was seeing another 
boy. Master R- — — , also under Mr. Mann's care, for similar 
symptoms, A few days afterwards I was requested to see 

Maeter O likewise, so that I followed the two eases 

together with Mr. Mann throughout their course. Both 
boys complained of fitful headache; intolerance of light; 
occasional purposeless vomiting, sometimes severe ; much 
restlessness and starting, and slight occasional attacks of 
a more convulsive character. Now in both these boys 
I found with the mirror the condition I have described 
as isclitcmia papillie, and I accordingly diagnosed menin- 
gitis in both. Both the boys recovered in a few weeks, 
and I saw them on several occasions subsequently in my 
own house, where I also made repeated examinations of 
the eyes. The ischasmia slowly subsided, leaving a whitish 

look about the disks, which threatened in Master R to 

become actual atrophy ; but the danger subsided, and the 
sight remained good so long as I had him under my notice. 
His recovery continues, though hia mother stated when I 
last saw him that he still suffered from some mental inca- 
pacity, and a little irritability of temper. In the case of 

Master O , the ischasmia of the disks likewise slowly 

subsided. He walked several times to my house with his 
mother, a distance of at least a mile, and he joined in the 
sports of his fellow-boys and girls. One day about six 
months later he came into the house complaining of his 
head, and the old symptoms of meningitis returned. I 
again saw him with Mr. Mann, and discovered neuro- 
retinitis. In this attack he died, and we obtained a 
post-mortem examination. We found meningitis, and tlie 

a be Ul-defined.' Einctly what I nhould expect; but 
!□(; of Iha uxprossiun ' thought to Ihi T 
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mischief was appai'enlly of two dates, There was a layer of 
dense stringy lymph about the chiasma, matting- it tightly 
down, and the membranes in the neighbourhood were con- 
densed, opaque, and adherent. Smeared all over those parts 
again were fresh layers of lymph ; and there were marks of 
recent inflammation in the Sylvian fiasure, and all along the 
base down to tlie medulla. The central parts were softened, 
and the ventricles full of fluid. I found descending neuritis 
in the optic nerves, and fatty degeneration in the tracts and 
tubercula quadrigemina. I can scarcely resist the conclusion 
that both these boys suflered from tubercalar meningitis, 
limited in the first instance to a«mall part of the base of the 
brain, and that from this they both recovered under the treat- 
ment of cod-liver oil and iodide of iron, which we prescribed ; 

but that the recovery of the boy O was only temporary, 

and was followed by relapse and death, the antopsy proving 
that the second attack, at least, was undoubtedly meningitis. 

Mr. Mann tells me that another child of the O family 

has since died of meningitis. R is still living. For a 

few additional cases the reader is referred to Noa. 20-38 in 
in the Appendix, some of them being taken from the records 
of other physicians. 

I could bring forward at least a dozen more cases, fully 
noted, in which I suapect that meningitis has existed or now 
exists in a mild form, my suspicion being founded ujion 
the symptoms and supported by the ophthalmic indications. 
To relate them, however, would not add anything of import- 
ance to that which I have already written, and would take up 
much time and space. I must make a reference, however, to 
the appearances I have found in the eyes of idiots. I have 
foand that a certain proportion of the idiots whose eyes I have 
examined — of idiota, that is, who are not congenitally idiotic, 
but with an idiocy due to disease — present those changes, or 
their results, in the optic disiks which I commonly find after 
meningitis; while, as I have said, symptoms of mental de- 
terioration or arrest formed a prominent feature in the after- 
history of several of the cases which I examined during the 
supposed acute stages. May not many of the idiots in our 
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aaylums be the victims of a long-past m^iiiQ^tis, wliieh haa 
left pemiatient injury behind it in the brain, but wbieh 
bae not destroyed life? In the Appendix will be found 
the ophthalmic condition of a few idiots — vide table j and 
Talbot {No. 4) and Milner (No. 8) are good examples of the 
kind of evidence I mean. 

I shall now notice two objections which seem to withstand 
the hypothesis I have proposed. The (Jrat is, that until the 
ophthalmoscope has been used more extensively, and its indi- 
cations checked by a mucb greater number of autopsies than 
at present, we cannot say witli certainty what inferences may 
be drawn from the neuritic or ischicmic states of the disks. 
It is as yet very uncertain whether optic neuritis always 
means cerebrospinal disease of greater or less extent, or whether 
it may occur as a local change alone. States of ischffimiaj 
again, may hereafter be found to accompany states of dis- 
turbed cerebral circulation— of encephalic congestions, for ex- 
ample—which might give rise also to the cerebral symptoms 
I have described, and again subside, leaving not a trace be- 
hind. This brings me to the second and very serious objec- 
tion : — That thickenings and adhesions of the meninges at the 
base of the brain are rarely recorded as old lesions in post- 
mortem descriptions. Dr. Long Fox seems to say in his paper 
in the fourth volume of ' St. George's Hospital Reports," that 
such changes arc more frequent than is usually supposed. 
I give one of Dr. Fox's cases in the Appendix (No. 38), It 
may be that our attention has not been directed to this point, 
and that such changes may be found more frequently if looked 
for more carefully ; or it may be, that the membranes clear 
up after a long interval of time; or, again, the new forma- 
tions may in time shrink into filmy or thready ext«nsions 
which scarcely attract notice. Pathologists have not yet 
looked carefully for evidences of old meningitis ; but now that 
I have put the question distinctly forward, I hope we shall 
soon have that number of able observers at work which only 
can settle a point of much difBculty. 

I have, however, the pleasure of quoting the following 
opinion of Dr. Crichton Browne, whose vast opportunities of 
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ob^rvation at Wakefield, and whose ability and skill in the 
use of them, need not my poor testimony, but give great 
value to his stat£ments. I may say that I made no mention 
whatever to Dr. Browne of my views on the matter, but 
simply pat to him the three short qnestions which are given, 
with his replies in iiill. 

I. Whether you think idiocy is often to he traced to 
tubercular meningitis of past years ? 

' I have seen a few eases of idiocy which were distinctly 
referable to tubercular meningitis in early years, and a con- 
siderable number of cases in which I suspected a similar cau- 
sation, but could obtain no satisfactory proof of it. When 
tubercular meningitis is so severe and well marked as to be 
dia^iteil, it geocrally ends fatally. It is only when it is so 
limited, subacute, or masked as to escape recognition, that it 
is likely to pass into permanent forms of mental derangement 
or impairment, and then its previous cxibtence can only be 
inferred. I am quite persuaded in my own mind that partial 
and subacute attacks of tubercular meningitis in infancy and 
childhood are much more frequent than is ordinarily sus- 
pected, and are sometimes responsible for cerebral abnormali- 
ties which the anatomists are in the habit of attriluting to 
synostosis el hoc genus omne. I am satisfied that they consti- 
tute the transition stage through which precocious children 
pass into dulness or imbecility of intellect. A little prodigy 
of wit and learning loses health and weight, complains of 
vague feelings of sickness, giddiness, or drowsiness, and suffora 
from night terrors, paroxysms of rage, or hallucinations. His 
stomach or bowels arc said to be deranged. He emerges from 
this trifiiag illness bereft of his superior powers, stupid, in- 
educable, lethargic, or perhaps a partial idiot. Tubercular 
meningitis has been quietly and covertly at work undermining 
his brain and sapping his faculties, while no one dreamt of 
its presence. I have somewhere published a case of moral 
insanity (idiocy of the moral sense and hypertrophy of the 
animal propensities} which was distinctly traceable to an at- 
tack of tubercular meningitis ; and I have met with many 
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cases of perversion of character and liability to insanity which 
could be followed up to the same source. I have no hesita- 
tion, then, in classing tubercular meningitis as one of the 
causes of idiocy, although I would not certainly give it the 
highest, nor perhaps even a middle place, amongst these, 
supposing them to be arranged in their order of frequency. 
The causes of idiocy are very numerous and various, and 
I am not prepared as yet to marshal them in their proper 
order.' 

1. Whether any of the cases of idiocy which I (the author) 
eiamined with the ophthalmoscope were likely to be such 
casesP 

' Of the idiots whom you examined here, it seems to me 
highly probable that Talbot (No. 4) and Milner (No. 8) may 
have to date their idiocy from attacks of tubercular menin- 
gitis.' 

3. Did you ever find traces of old meningitis at the base 
in cases of idiocy ? 

' My own experience in the morbid anatomy of idiocy is 
hut limited, but I am aware that the appearances to which 
you refer — bands, adhesions, &e., as also thickenings of the 
arachnoid, and miliary tubercles of the pia mater— have been 
found in autopsies on idiots. I examined the body of an 
idiotic boy in the Warwick Asylum some years ago, and found 
great thickening of the arachnoid, adhesions between the 
hemispheres and anterior and middle lobes (at fissure of Syl- 
vius), with fibrous bands at the base, thickening of the velum 
interpositum, and remarkable enlargement of the pituitary 
body. These changes must surely have been due to menin- 
gitis, and to this I set them down at the time. I had no 
history, howcTer, to verify my impression. In another idio- 
tic lad, whom 1 also examined in the Warwick Asylum, and 
whose case I published in the ' Edinburgh Medical Journal ' 
for March, 1865, I noted firm adhesion of the dura mater to 
the skull, especially along the median line, and great thicken- 
ing of it posteriorly, thickening of the arachnoid, pallor of the 
grey matter, and a glistening apitearancij and unnaturally 
firm coDsistence, entire absence of the septum Incidum, and 
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congestion and redness of the floor of the fourth ventricle; 
weight of brain, thirty-five ounces and a half.' 

These notes of Dr. Browne's, forwarded to me in his entire 
ignorance of the object of my omniiries, are very interesting 
and important. Tlie medical officers of any asylum which 
receives idiots might make very useful observations on this 
subject. 

Tlie final question is, — How constant are the evidences of 
the ophthalmoscope in undoubted cases of tuberculous menin- 
gitis ? My opportunities of esamination in such cases are not 
frequent ; and this question could be answered far better by 
physicians of such institutions ns the Children's Hospital in 
Great Ormond Street. Jn addition to the cases which have 
occurred in my own practice, however, some of the medical 
men in this district have also been so kind as to place cases of 
tubercular meningitis at my disposal for examination. I find 
that ophthalmoscopic examinations seldom annoy the child, 
except during a paroxysm of headaclie ; and thoy rather please ' 
the parents, who think we are looking into the brain. I have 
examiDed the eyes in about thirty-eight cases of tubercular ' 
meningitis of undoubted characters, which were watched 
through their course, and ended in death. I do not include 
the indefinite number of cases which I have seen once or twice 
at the hospital or at the dispensary, and have not followed up. 
In twenty-nine of these cases I found o])hthalmic changes ; 
and for the most part I found them on the first examination. 
The changes were, most commonly, marked degrees of hyper- 
emia of the" retinal vessels, which become clouded, swoilen, 
dark, and tortuous ". These changes were often traced up to 
the full development of isebsmia, which appeared next in fre- 
quency. Neuro-retinitis I found in about twenty-five per cent., 
as it occurred distinctly in six cases. In five of the eases I 



* A curiooa change ia reoorded by Beti (' Memonbilien.' 7, refenvd to In 
Vircbow'a * Jahregbericht ■ for 1869, yol, ii. p. 477). There WM intense iiijeo- 
tum of the luver half of the eyeball, which appeareil thirty-eii hours befijre 
demth. At the autopsy, ■ elot, 3'" long and |"' thick, wh found in the right 
ophtluttmic artery before its entry into the fonunen optioum. 
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was present at the autopgy, and found the iistuki mischief at 
the base of the broin, in the Sylvian fissures, around the ven- 
tricles, and so on. It is somewhat remarkable tliat I should 
have met with so few exceptions to the rale of concurrence of 
the eye-symptoms with the encephalic mischief; but my num- 
ber); are far too small for any dogmatism. On one occasion, 
when I was talking the matter over with Mr. Carter, he said 
that he had a case of tubercular meningitis then under his 
care at Stroud, in which no eye-symptoms were present. He 
promised to examiue the child's eyes again and again till 
death, and to secure a post-mortem if possible. He was kind 
enough to do bo, and to place the case at my disposal. (Vide 
Case 30 in the Appendix.) There was no mischief at all 
about the anterior part of Ihe base of the brain ; but there was 
mischief, small in quantity and slight in degree, about the 
cerebellar pia mater, especially between its hemispheres. The 
optic nerve was not congested. 

This remarkable exception tends to prove the rule we should 
anticipate — namely, that tubercular meningitis is only re- 
vealed to the mirror when it invades the anterior and inferior 
parts of the encephalon ; and that the eye-symptoms, though 
the rule, are yet in reality accidental, and depend upon the 
locality of the mischief. In Mr. Hulke's cases, published in 
the sixth volume of the ' Ophthalmic Hospital Reports,' 
part ii., I find four in which meningitis was known or sup- 
posed to coexist with optic symptoms. One of these patients 
recovered. In another case death followed ; and in this optic 
neuritis was succeeding the ' Stauunga ' papilla, as in my ease 

of Master O , but had not, as in my case, reached the 

disk. Mr. Hulke points out that Stauungs papilla, or 
ischemia papillie, is not therefore pathognomonic of in- 
tracranial tumour, as has been supposed by Graefe, but 
here occurred as a consequence of meningitis of the base. 
I pointed out the same thing in my lectures 'On Opiic 
Neuritis,' published in the ' Medical Times and Gazette ' 
in 1868. 

Mr. Hutchinson published in the ' Royal Ophthalmic 
Hospital Reports' for December, 1866, a remarkable paper, 
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with tables, entitled 'A group of cases of Optic Neuritis 
in Children/ It is quite ud accountable to me how I 
maDa^d to overlook this paper until after the publication 
of my remarks upon Meningitis in the 'Lancet' for May i 
I and May 8, 1869. Mr. Hutchinson does not distin^uisii 
between papillary ischemia and optic neuritis, and the 
latter he refers lo ' arachnitis, cerebral tumours, and blood- 
poisoning,' meaning, I suppose, by blood-poisoning, feTers, 
pjFemia, syphilis, and the like. 

Meningitis is, in many oases no doubt, the canse of the 
• optic neuritis' in 'blood-poisoning,' as I shall prove in the 
three classes of cases I have instanced. Mr. Hutchinson goes 
on to say (p. 307), 'My attention has for some time Iieen 
drawn to a group of cases in which optic neuritis occurs 

in children Nearly always there is a history of a 

severe illness, which was supposed to be fever, and was 
marked by delirium and other head symptoms. As the 
child recovered from this it was found that blindness, either 
partial or complete, had occurred. Frequently such children 
regain good health, in fact recover perfectly, excepting aa 
regards the sight.' Mr. Hutchinson quotes also the case 
of 'an adult man, who had become blind after an illness 
attended by vomiting, pain in the head, &c.' {p. 309). In 
these remarks, and in the tabulated twelve cases which 
follow, we have the surgical attitude in the matter, Tliese 
twelve jiatients saw Mr. Hutchinson, not because they had 
suSbred from meningitis — indeed, it does not seem to have 
occurred to Mr. Hutchinson that their symptoms were due 
to meningitis— but because they were more or less blind. 
I have no doubt that all these cases were cases of recovery 
from meningitis, and cases in which the optic nerves had 
been seriously affected. In the majority of cases, perliaps, 
the optic nerves are much les? affected, and the sign can 
be recognised only by the forewarned physician. Probably 
in the majority, or the large majority of cases of mere 
papillary iscliffmia, the nerves may recover their health and 
function. I have quoted two of Mr. Hutchinson's oases 
in the Appendix [Nos. 35 and 36]. I have long purposed 
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to look for such cases in an asylum for the blind, but 
occasion has not favoured me. 

I now ought to cite the experience of M. Bouchnt, who 
has used the ophthalmoscope in a large number of cases of 
meningitis ; his observations are very important, though 
M. Bouchut writes too enthusiastically about the ophthal- 
moscope to secure my willing assent to all that he advaoees, 

M. Bouchut, in his treatise published in 1868, states that 
he had then examined and carefully noted the ophthalmoscopic 
symptoms in fifty-nine cases »f meningitis, and that he had 
found symptomatie changes in the eye in all but two. Of 
these two one was insufficiently examined, and the other 
was of doubtful diagnosis and ended in recovery. I cannot 
but think, however, that these cases would lead us fo overrate 
the fretiueney of neuro-retinal disturbance in meningitis. It 
is also stated by M. Bouchut that the eye, on the side of 
the main lesion in the brain, is more alTected than the other, 
and he says tlmt in this way the mischief may be followed 
from one side of the brain to the other. I do not attach much 
weight to this statement : the causation of the optic symp- 
toms is very indirect, and depends on such accidents as the 
position of the mischief and its consequences in the venous 
sinuses rather than on its extent. M. Bouchut supports 
me in saying that although in many cases of meningitis 
there can be little doubt of the disease, whether we use the 
ophthalmoscope or not, yet that in other and more doubtful 
cases the early appearance of changes in the eye may be of the 
first importance. The same is true in the use of the stetho- 
scope in phthisis. 

In Dr. Mocnamara's treatise on Diseases of the £ye, tliere 
are some very interesting observations on an injection of the 
optic disk which accompanies headaches induced by over- 
exposure to the tropical sun. He describes the disk as being 
intensely congested, and the ' capillaries of the retina ' (sic) as 
being slightly hypenemic. In fever too, brought on by over- 
exposure to the sun, he says the disk ' becomes bright scarlet,' 
and its nervous elements ' hazy and swollen, its margin being 
ill-defined.' Macnamara supposes that the cerebral irritation 
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todao to advance of the solar irritation From the retina up- 
nrds, my view would be rather the reveree; but autopsies 
.n finally settle the question. 
\ must not conclude this section without some reference 
tubercle in the choroid as symptomatic of tubercular 
leningitis. Dr. Moson has been so kind as to send me 
I account of such a case which recently occurred in Guy's 
Hoepital. Several such cases have been shown of late at 
Sie Societies also; as, for example, by Messrs. Soelberg 
(Fells and Bowater Vernon, in the nineteenth volumo of 
' Pathological Society's Transactions.' Tubercle in the 
loroid is of little value as a diagnostic sign ; it has only 
corroborative value that tubercle in the lung would 
e; and, on the other hand, it is of too rare occurrence 
D make its absence worth noting. As a pathological event, 
lowever, it is interesting and instructive. Its occurrence 
1 first pointed out by Manz', who published three cases 
"^ of tubercle of the choroid. Cohnheim' then pushed the 
matter forward to the extent of asserting that tubercle is 
to be found in the choroid in almost all cases of acute 
miliary tuberculosis, and he found it in the choroid of a 
pig which had been inoculated with tubercular matter. 
Cohnheim is certainly wrong in supposing that tubercle 
occurs so frequently in the choroid. For three years past 
I have examined all the cases of miliary tuberculosis in which 
an examination could be managed, and have not found 
tubercle of the choroid in a single instance. I may have 
examined ten cases in all. In two eases I have examined 
the choroid after death with negative results. In both 
these cases tubercle was numerously present in all three 
cavities. Grafe and Leber have gone into the whole ques- 
tion again ', They give two eases in which tubercle of the 
choroid was diagnosed during life and found on post-mortem 



' Vid. 'Arehif. t Ophth.' Ed. iv. Abth. ii. p. no, ui 
P »J3- 

" Virchow, 'Arohiv.' Mny, 1S67. 

' ■ Archiv. r. Ophth.' liv, Ab. i. p. i8j ; vid. also Grafe, 
tuberculose," Beri. Klin. Wochenaohr. (1867), No. 31. 
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examination. In the first ease, a man under the care of 
Gricsiiiger n^ith tuberculosis of the pia mat^r, the eyes were 
examined by Von Griife, who found spots of tubercle in the 
choroids. After death miliary tubercle wa« discovered in 
the pia mater, and scattered through the body, and their 
presence in the choroids waa verified. 

In the second case, a child aged fifteen months, under the 
care of Dr. Frankcl, the eyes were examined by Dr. Leber. 
Eight spots of tubercle were seen in the left, and two in 
the right choroid. During the time of the cliild's illness 
these spots grew larger and became more evident. It is 
quite possible that the discovery of tubercle in the choroid 
might help in the diagnosis of an obscure case, but as yet, 
I think, it does not occur with sufficient frequency to raise 
it out of the domain of pathological curiosities. When it 
does appear, however, it has this advantage, that it reveals 
the morbid process to us in its kind, which cannot be said 
of any other of the phenomena of medical ophthalmoscopy. 

The microscopical appearances of tubercle in the choroid 
are well described by Cohnheim (loc. oit.) in seven cases. 
He found the number of nodules very various, the smaller 
being transparent and the larger being caseous in the centre. 
They begin on the retinal surface, but when large (i millim.), 
reach as far as the sclerotic surface. Cohnheim traces their 
origin to lymphoid cells, and not to connective tissue cells, 
which bears ont the observations of Sanderson. In all his 
eases there waa abundant tubercle elsewhere. Tubercle may, 
however, exist in the choroid when it does not exist in the 
meninges of the brain; this is proved by one of Stefien's 
Gftses, in which tubercle of the choroid co-existed with acute 
tuberculosis, but without meningitis. 

Tubercle of the choroid does not generally cause loss of visual 
power, but I have seen a case quoted from Barozzi (' Gaz. 
Med. d'Orient. Fev.' 1869), in which tubercle of the choroid 
caused blindness of the left eye a month before death. There 
were four tubercles near the disk, and there was a detaclmient 
of the retina which no doubt waa the direct cause of the 
loea of sight. I have not seen the original account, but 
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it seems that no autopsy was made. There was, however, 
evidence of tubercle elsewhere. 



B. Meningitia in Fevers, Urj/sijielat, Pi/amia, Sfc. 

la paEsing on to consider the effect of these kinds of 

meningitis upon the eye, I have to repeat that the nature 

of the diaeasej whether suppurative or other, has little to 

do with the occurrence of the eye changes, — unless it be 

I that phlebitis and occlusion of the sinuses be more common 

I in the suppurative forms, — but that its position is the im- 

tant matter. Meningitis of the base of the encephalon, 

t whatever be its kind, is very commonly accompanied 

■ later with disturbance of the vascularity of the 

ick of the eye, and, in more protracted cases, descending 

leuritiB often appears at the disk. Now, meningitis born 

ptf cauees from within is very commonly basilar, if we except 

; chronic meningitis of drunkards we may perhaps say al- 

r»ys basilar; while meuiugitis which results from an injury 

a without or from caries, need not be, and very commonly 

I not situated at the base. I say, meningitis wMch ac- 

Bittjmpanies internal changes, though by no means always, 

Bib yet very commonly at the base, and even when a large ' 

Kfaact and various districts are allected the base is generally 

winded. I suppose this dependB upon some greater ir- 

bitability or vascularity of the membranes at this part. 

meningitis which occurs in the eruptive fevers, in 

rysipelas and pyaemia seldom spares the base of the en- 

iphalon ; and in the ophthalmoscope we have a valuable 

ms of ascertaining whether this state be present or not. 

■ the violent delirium in a given patient due to meningitis, 

' ia it only due to some functional disturbauoe in the 

wphalon and its vessels, is often an anxious question with 

! physician, and the help which we obtain from the oph- 

talmoscope is our only means of answering this question 

I a large number of instances. My own impression from 

icfa experience as I have is that this help is oiten of ^eat 

, my experience, however, is as yet too limited to 
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enable me to speak decidetUy. I Iiave examined the eyes of 
many patients in typhu^ and enteric fever who suffered 
from head symptoms, and in the majority I found nothing; 
in three fatal cases, however, I saw ophthalmoscopic evidence 
of the meningitis which was found after death to have been 
present. In five more cases I saw evidence of meningitis, 
as I suppose, which ended in recovery of health, but in 
partial or complete losa of sight ; and in two cases I found 
excessive vascularity at the back of the eye, which sul>aided 
during convalescence. That loss of sight occasionally follows 
the continued fevers has long been noticed by clinicians, and 
is, I believe, in all cases due to meningitis '". [Vide Appendix, 
Nos. 40-46.] 

Stellwag von Canon gives a remarkable case in which 
he saw optic neuritis in the eyes of a patient in typhoid 
fever. Some years later this patient died of some other 
disease when old organized exudations were found in the 
membranes at the base of the brain. This is a most re- 
markable case, and cases of the kind might often, no doubt, 
be discovered in our asylums. 

Von Carion also says ('Dis. of Eye,' Trans. Lond. 1868, 
p. 672), that in rare cases the optic atrophy does not 
appear until long after the disappearance of the meningitis, 
and that it ia then due to cicatricial shrinking and obliter- 
ation of the portions of the membranes which have been 
inflamed. lie adds that in such cases the autopsy here 
shows actual tying together of the nervous cords by cica- 
tricial tissues. Itis seems to me one of those plausible 
descriptions which may turn out to be purely imaginary. 
I have, however, a. very remarkable case under my charge 

at present. A young woman, Barbara H , now aged 14, 

had 'fever' when three years old. She seemed to get well 
at the time, but has been liable to attacks of vomiting ever 
since. During some years they recurred once a fortnight, 

" Cues KTB froquBiitly described of optic atrophy, with or without some 
DBuritiB, ui following diphtheria. Ac, and due to the ' dyBcraaift.' Such ex- 
pUnaUong. especiullj if witiout autojiHies, aa is commonly the cnee, are too 
aubtUe for uiy handling. 
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bat during last three years every week. The attacks last 
two or three days, and are preceded by drooping of the 
left eyelid for twenty-four hours antecedently. In both 
disks there is subacute neuritis, due to long-continued 
' Stauungs-papillie.' She is not conscious of loss of eight, 

' but on testing she cannot read small pica easily with the 

[ left eye. 

I have Dot^s of the optic nerves in three cases of pg^emia. 
Id two of these cases, which occurred in private practice, 
I examined the eyes during life, and found in one that 
the appearances were normal, while in the other there waa 
a weti-marked ischemia in both disks. I heard nothing 
more of either ease. The third case occurred in the 
Wakefield Asylum [Appendix, No. 45]. I did not examine 
the eyes during life, but Dr. Browne was so good as to 
investigate the state of the optic nerves for me after death. 
He found limited meningitis with some exudation about 
the chiasma and a highly injected state of both optic trunks. 
It is probable that in this case there would have been 
visible changes in the vascularity of the disks daring life. 
The patient died delirious, but with no marked symptoma 
of meningitis, I am sorry that I had not the nerves for 
microscopic examination. The occurrence of optic neuritifl 
in connection with pysemia is mentioned by several writers, 
but no doubt in many of these cases the change was rather 
iBchsmic than neuritic. 

I hope the use of the mirror will not be omitted by those 
in charge of our fever hospitals. The permanent amaurosis 
which is often said to have followwl measles, scarlet fever, 
small-pox, &c., is probably of like causation, and the mirror 
may give us important information concerning any severe 
delirium, or other head symptoms occurring in consequence of 
these fevers. I have but few notes of personal observation in 
such cases. Cerebrospinal meningitis is a fever which I have 
never seen ; in it extensive mischief often appears in the ej^e, 
and mischief which would make it impossible to see the fundus. 
'Optic neuritis' has, however, been noted in several cases; 
as, for example, by Schirmer, * Klin. Monatsbl. f. Augenh.,' 
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1865, p. 275; and Mr, Wilson says ('Dublin Quarterly Jonr- 
nal,' May 1867), that 'amaurosis is not an uncommon se- 
quence of cerebroqjinal meuingitaa.' It eeems likely that the 
mischief commences in the inner coats; but I am dieposed to 
suspect that choroiditis rather than neuro- retinitis is the first 
disorder. I am disposed to be of this opinion because a curi- 
ous state of the imier coats of the eye has been described in 
puerperal fever, which is worth an allusion in this place, 
though it partakes rather of the nature of general ophthal- 
mitis. It consists of a purulent choroiditis, and is inter- 
esting, inasmuch as it may throw more light upon the pro- 
cess of capillary embolism so well described by Bastian and 
others, and also as it seems to lead on to tliat more general 
destruction of the eye which is seen in epidemic meningitis. 
I know nothing of this puerperal choroiditis of my own know- 
ledge, and am entirely indebted for my information to a paper 
by Knapp in tlie ' Arch. f. Ophth.' xiii, i. The paper is a long 
one, and well illustrated. Knapp describes the parts in three 
cases. The purulent inflammation begins in the chorio-capil- 
laris, and is apparently due to capillary infarctions which 
soften and break up in pyoid forms. From this layer the 
inflammation extends to the stroma of the choroid, which 
proliferates and runs down into fat and pus, and thence the 
retina, the pars ciliaris, the vitreous humour, and even the 
capsule of the lens are invaded. The process seems to recede 
before perforation takes place. If this plugging and purulent 
change be traced out in the chorio-capillaris, it will be a fact of 
great interest and importance in connection with the hypo- 
thesis which attributes a like origin to the other local forma- 
tions of pna in pyaemia. 

This is, perhaps, the place in which to discuss the peculiar 
and singularly interesting changes ol)served in the fundus in 
cases of cholera, by Von Gmfe^'. After describing the well- 
known sunken, upturned, bloodshot, and dry eye-ball, he says 
of the changes seen ivith the mirror, that, except in the fiiml 
agony, the circulation in the retinal vessels ia always to be 
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! out, althougli the brauch.cs of the centra! artery are 

rtremelj thin, as may be Beeu also in other states of general 

(disorder. But iu striking contrast to the pale and half-tilled 

i are, in the stages of asphyxia at least, the very dark, 

uvea, blue-red veins which are visible up to their finest rami- 

»tions, without, however, being very full or very tortuous. 

Not infrequently the aaj)ect of the disk is also changed, and 

linst^ad of the uniform rosy tint of health, it appears of a pale 

f! lilac. There does not seem to be any loss of visual power. 

E These very interesting observations are one more proof of the 

iTiilue which the eye mirror may be to us in ascertaining the 

■'kind of changes which the circulation of the brain under- 

asphyxia and in various other kinds of general 

I diaturhance. Finally, I must warn the reader against the 

■■injipOBition that the transient debility of vision, which often 

fiillowB or accompanies severe constitutional disease, sig- 

Ksifies meningitis, or indeed any other organic disorder, 

f imlees it be a remediable anaemia with or without cedema 

I'Sn the optic nerves and base of the enccphalon. The disk 

f may be white and the vessels small in these states, or there 

liuay be some opalescence of the fundus ^ the field of vision, 

P]iowever, such as it is, remains complete, and the functional 

^deficiency passes away in a few days or weeks under tonic 

land nutrient treatment. Paresis of accommodation often 

\ ■Gcompanies this kind of amblyopia ; and Dr. Hughlings Jack- 

Ison makes the interesting remark that diphthen'al paralysis 

I differs from all other kinds of paralysis with which he is 

I loquainted in seeming to have a great preference for those 

|t)ianches of nerves which pass through the ganglia of the 

I fliympathetic. For instance, in the so-called diphtheritic 

PiUnaurosis the whole of the third nerve is not parolysedj 

rbnt only those branches which pass through the lenticular 

I ganglion. The fecial is not paralysed, but those branches 

I of nerves given off by Meckel's ganglion to the palate. Next, 

P-as to the otic ganglion. Hearing Js [iractically not aifected 

at all in the general run of eases, as the accessory muscles of 

the ear have far less to do with the tiinctions of the organ of 

hearing than the ciliary muscle has with sight. But in one 
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ctae, that of a well-educat'ed mediea.1 maa, notes of which hod 
been furnished to Dr. HughlingB Jackson, there was slight 
defect of hearing. It was not enough to render the patient 
unable to converse, but, to nse the patient's expression, it 
' rendered music unintclligihle.' Next, there was in this case 
too, defect, not loss, of taste, due probably to an affection of 
the branch of the facial (the chorda tympani), given off to 
the submaxillary ganglion. 



C. Si/philUie and RAeuinalic Meningitis. 
These two forms of meningitis, like the tubercular, arc 
proliferative and afl'ect chiefly the base. One of them is bo 
common that I need not here spend time and space upon 
it, while the other will receive as scant measure for the 
opposite reason, namely, that it is almost unknown. Of 
rheumatic meningitis there appear to be two kinds; the one 
kind resembles, both in character and time of appearance, 
the other serous inflammations which attack in the course 
of rheumatic fever, while the other is a very chronic process 
attended with thickening and adhesion. My information 
concerning these states is almost entirely derived from the 
treatise of Gintrac '-, for I have no experience of either of 
tbem. I have seen four cases of so-called 'cerebral rbeu- 
matism' with very high temperature; one of these recovered, 
and in the three which died no meningitis was found, hut 
only the congestion usual in such cases. Probably many 
cases are reported as meningitis in which no such process 
existod. I examined two of the cases alluded to with the 
mirror, but saw nothing abnormal unless it were some ful- 
ness of the veins. The mirror may have the power of 
distinguishing between the presence and absence of menin- 
g:itis in these terrible cases. Of chronic meningitis following 
rheumatic fever, I have seen but one case, and in this I 
have not the control of an autopsy. It occurred in a man 
named Abraham Waddington, let. 35, who was admitted 
into the Wakefield Asylum for violent mania, which was 

'' ' De la Meoingile KbeuiiiMUiiule,' BordeKuiE, 1S65. 
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u sequence of rheumatic fever. From the symptoms which 
continued during a loDg period of subsequent observation, 
Dr. Crichton Browne believed that chronic meningitis was 
prescDt. When I saw liim he had much improved, and 
was, for the time at least, in a very manageable condition. 
With the right eye he could read No. 6 (Jager) with diffi- 
culty, with the left eye No. 3 with difficulty. Both disks 
were distinctly though not extremely atrophied, the right 
being worse than the left ''. 

My experience of aypbilitic meningitis, on the contrary) 
has been considerable, and I can appeal to much experience 
embodied in many careful essays from that of Thomas 
Beid to the present moment. It is unnecessary for me 
therefore to add to this volume any more cases or much 
explanation in this place ; but I may refer the reader to 
my paper on ' Syphilitic Disease of the Nervous System," 
in the fourth volume of ' St. George's Hospital Reports.' 
Active proliferation is very significant of this affection ; 
though partial it often affects the base, and especially that 
part of it which lies on the basilar process, so that the 
nerves of the face are very frequently involved. True 
neuro -retinitis propagated downwards to the eye is a very 
common accompaniment of this disease, the connection being 
more certain than in any other meningitis. Ischajmia of 
the disks is less common in this form, but atrophy of a 
primary kind is not uncommon ^*, and depends upon an 
intracranial severance of the optic nerve due to strangling. 
It is very important to examine the disks in all cases of 
euspicious headache ; for in such I have often found neuro- 
retinitis, a discovery which of course is important in many 
ways. I will only add that syphilitic neuro-retinitis is more 



" Tbare are certain palaiea of tho orbital muacles which >re rscogniaed aa 
rbeatiiatic by ophtLalnuu aurgeons. Theoe palsiea du not form part of tha 
prewnt chapter, and if they be mere mufKolar conditinnB they will nut (orro 
any part of the aiibject. If, bowi 
duturbniice af tha n 




of the nerves, they may throw light upon many 
e the iletailn of which, with the autopsy, 
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amenable to treatnicnt thaa other kinds, and may some- 
times be cured by anti-syphilitic remedies and atrophy tbus 
avertod. Syphilitic nenro-retinitis is, however, nearly al- 
ways well pronounced and, as ic is common, no coses make 
better epeclmens for students or beginners in ophthal- 
moscopy. Syphilitic retinitis is described in a subsequent 
chapter of this volume. 

D. Menhiyitia of Drunkards. 
This is a very chronic change ending in thickening and 
opacity of the membranes, especially over the convex sur- 
face of the encephalon. It is familiar to the medical officers 
of asylums, and it is there that I have met with it. It 
seems to affect the base much less than the convexity, and 
I do not know that it has any effect upon the optic nerves. 
These are often degenerated in drunkards, and the vessels 
injected, but these clTeuts do not seem to be due to any 
mcningitic process. 



E. Traumatic MenuigUia. 

Traumatic meningitis, like the pyiemic, is commonly sup- 
purative, but it differs from the pyajmic in having little pre- 
ference for the base. The mirror is seldom of use in these 
cases ; they rarely present much difficulty of diagnosis, and 
unless the mischief be at the base, the meningitis around it 
will not interfere with the optic nerves. Sometimes, indeed, 
this inflammation spreads away from its point of origin, and 
if it spreads over the encephalon it may well afiect the base 
also; but any optic signs in such a state of things would have 
but little importance beyond that of mere curiosities. In 
some cases of traumatic meningitis, indeed, I have found the 
mirror of some use, and that is in cases of caries of the pe- 
trous bone resulting from disease of the ear. The occurrence 
of marked changes in the disks in such cases is a very serious 
event, but we have no means of distinguishing whether they 
are due to abscess, to meningitis, or to phlebitis and throm- 
bosis of the sinuses. I make a practice, however, of examining 
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the eyes in all caeoa of suppurating: ea'"- Vide Appendix, Nos. 
42, 43. .For some further remarks on this subject I may 
refer the reader to niy sections on Enceplialic Abscess and 
on Fracture j also to Duseli's monograph on Thrombosis of the 
Cerebral Sinuses, published by the Sydenham Society. 



VI. CONCUSSION AND FRACTURE. 

I hare no experience of the optic nerve in eases of recent 
concussion save this, that I have examined some half dozen 
cases vrith negative results. In these cases, however, I had 
no reason to expect any visible changes, as the only defects 
of the special sense seemed to be those of indefinition or illu- 
sion, whicli might well depend merely upon changes in the 
encephalic centres. Cases, however, do occur, and occur fre- 
quently, in which there may be some more decided interfer- 
ence with the perceptive power of the retina, or with the con- 
dncting power of the nerve. Mr, Le Gros Clark, in his Lec- 
tures on surgical diagnosis, gives a very remarkable example 
of this kind. He says {p. 52) : ' A youth who Iiad fallen on 
his head was admitted, with slight concussion, into the hos- 
pital. His most marked symptom was loss of vision ; he 
could not even perceive light. This condition was very tran- 
sient; in half an hour he could just defect the presence of 
my fingers when interposed between his eyes and the bright 
daylight ; and in the course of another hour he had recovered 
natural vision. He made a speedy rceoverj-.' Mr. Clark is 
disposed to refer the blindness rather to the encephalic centre 
than to the retina. However this may be, we have here and in 
like instances good examples of the remarkable occurrence of 
functional arrest in nervous parts wliich are supposed not to 
bo structurally degraded, but to have assumed perhaps some 
isomeric state. That the optic nerve in such states is not 
obviously injured, it is the interesting part of the ophthalmo- 
scope to discover ; and we have here one more instance of the 
important fact that changes of a congestive, inflammatory, or 
atrophic kind in the disks must have some time for their 
development. 
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If we leave cases of recent concnssion, however, I come 
npoQ 60 large a number of cases, both in my own practice 
and that of others, that I have no lack of materials, whatever 
use I may make of them. 

Wlien I omit all reference to railway accidents, which are 
full of pitfalls for the enquirer, and take only cases where there 
is no likelihood of deception, I still find a large number in 
which amaurosis has followed a blow upon the head. In pass- 
ing, let me say, first of all, that in a very formidable number of 
cases of syphilitic intracranial disease, and of tumour, we Lave 
a history of a blow. Like other observers, I had long been in 
the habit of disregarding the blow, as we know but too well 
how natural it is in seeking for a cause to fix upon the most 
conspicuous antecedent; and this is especially true of the 
class of patients who frequent hospitals. Not in hospital 
practice alone, however, but in private practice also, and in 
circnmatances where I have been able to weigh and compare 
statements, I still find that we have histories of blows on 
the head at spots where a tumour or syphilitic mischief is 
aubsequenfly found. In throe several cases have I found a 
glioma, a hard sarcoma, and a vascular sareoma respectively 
within skulls which had undoubtedly been hit hard on the 
region above these neoplasms. So many of my patients with 
intracranial syphilis have complained of blows aa the cause to 
be blamed for the event, that at one time I began to wonder 
whether concussion of the base was the cause which deter- 
mined syphilitic pachymeningitis to this region, I shall be 
glad if any of my readers who have observed that a syphilitic 
outbreak within a skull followed a blow upon it, or that the 
growth of a neoplasm in like manner followed such a blow, 
will tell me of the case '^ 

The remote events, however, which usually follow severe 
concussions, with or without fracture, are four — hemorrhage, 
abscess, meningitis, and sclerosis. The two latter events 

" Whila cometing this jiroof I hnppened to meet Dr. Eughlings Jackson, 
nml tbia queBtion came up. Ho wns mudi in favour of my »appoaitLun. that 
bloHTB <to in many osefi deUmiine im outbreak of intrecraniiil syphilis. I 
ihink > liks raiiBMian ma; hnld in aypfailig nf tbe abini. 



favour the occurrence of amaurosis, and we may sometimeB 
distinguish between them with the mirror. I give several 
cases of secondary meningitis in the Appendix {Nob. 53, 54, 
56), and I may refer especially to the cases recorded by Mr. 
Hutchinson and Dr. Slack (Nos. ^53 and 64), Sclerosis of the 
brain mass below the seat of a blow has been found in 
many cases, and the hardened portion is sometimes called 
a tumour. Cases Nos. 58 and 59 in the Appendix, which I 
quote from Mackenzie, and Case 60 from my own notes, are 
good instances of this kind of change, with its ultimate effects 
upon the optic nerves, I fancy this may be a commoner 
cause of amaurosis than meningitis, especially if atrophy be 
the first stage in the change, and I must refer to the 
section on Sclerosis for further explanation of the mode of it. 
While meningitis will often produce neuritic symptoms, 
sclerosis will always produce primary atrophy. The effects 
of abscess in causing optic changes are also discussed 
elsewhere, as are the effects oi' ha;morrhage. I have 
said that recent hemorrhage has no power over the 
optic disks; and if an old hivmorrhage affects them, it is 
probably by intermediation of sclerosis, so that abscess or 
meningitis may be paired together as links between blows 
on the head and amaurosis, while lisemorrliage retires behind 
sclerosis. 

In cases ai fraefure we find, if we direct our attention to 
the bones only, that affection of eight is a rare consequence, 
though many instances of this kind of interference are re- 
corded. When fracture sets up secondary meningitis about 
the base, the consequences may well be seen in the disks, but 
such signs would form too small a part of the assembly of 
symptoms to be worth much in diagnosis. For my own part 
I have eiamined about a dozen cases of fracture, but if a 
slight dimness of outline be excepted, I have never discovered 
any important changes in the fundus. If such changes 
do occur, not as a conse([uence of meningitis, but as a direct 
result of the fracture, the nerve is either compressed by a dis- 
placement, or the same kind of ecchymosis occurs in the 
retina or nerve which is commonly seen in the conjunctiva. 




112 



OPHTHALMOSCOPE IN 



[chap. 



and for the same reasons. Examples of all these results are 
given in the Appendix (Nos. 6i, 62, 6^, 64). In one case of 
fracture which I examined with the mirror, tlie loft eye-ball 
was full of blood. AmanroBis as a direct result of displace- 
ment ofbone, or of very limite<l meningitis, is more likely to 
be unilateral than when it reaulta from other changes, except 
in the one case of aneurism of one anterior cerebral artery. 
I suppose esteneive hemorrhage at the Ijase, or indeed any- 
where upon the encephalon, might cause neuritis or atrophy 
of the disks if it took on the eystie change and became an 
intracranial tumour. 

VII. HYBROCEPHAJ. US. 

Hydrocephalus, or simple dropsy of the brain, is very de- 
structive to the optic ner\'ee, and blindness is oft«n due to 
this cause. Ischa-mia papillse seems in many cases to be the 
earliest change, as I have certainly noticed it in early cases 
more than once. Herein I am obliged to differ from GrSfe, 
who haB only found simple white atrophy in cases of hydro- 
cephalic amaurosis. It is likely that Grafe, however, does not 
Bee hydrocephalic children until the mischief is old and the 
loss of sight obvious. If the affection be at all extreme, the 
disks and retinas become wholly disorganised, and the optic 
aervea become atrophied from pressure, or from abolition of 
their function. With the mirror we see the disks atrophied, 
their outlines blurred or lost, the vessels distorted or closed, 
and brownish or whitish patches, blotches, and streaks upon 
the retina ; some of these being old hemorrhages, others exu- 
dations and fatty degenerations. I believe these changes are 
mainly due to pres-sure, or severance of central connections, 
though it would be difficult to deny that some subinflammatory 
action and proliferation is often mixed up with the death by 
over -distension and prevention of nutrition. A dropsical 
effusion pressing down the floor of the third ventricle will, of 
course, tend to press upon the chiasma. M. Bouehut says 
that with the mirror wc may distinguish the large square 
heads of rickets from hydrocephalus. He would say, then, 
hydrocephalus had occurred in the course of rickets in the 
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following case of a little child formerly under my care at the 
infirmary '°, She was about three years old and the youngest 
of the family. There was a distinct history of rachitic symp- 
toms, enlargement of tho ends of the long bones, and some 
abnormal curvature in their length. The chest was character- 
istic also, llie face was square and the head large, but neither 
its size nor the state of the fontanelles was sufficient to enable 
us to diagnose hydrocephalus. With the mirror the disks 
appeared swollen and vascular, and the retinal veins dis- 
tended. I have lately admitted another little child of weakly 
constitution into the infirmary, whose eyes I examined simply 
to show one of my pupils how to examine the eyes of children. 
To my surprise I found atrophy of the optic disks to the 
second degree. On enquiry from the mother I learned that 
the child, which was nearly a year old, bad not begun to 
' take notice ' as she had hoped, and I believe it was half 
blind. I watched the child carefully. In a fortnight after- 
wards its head began to enlarge, and in three weeks more 
had attained a considerable size. The child is now distinctly 
hydrocephalic, and is not improving under treatment. There 
have been no sj-mptoms of meningitis. Here we probably 
had simple atrophy as the first optic change, and in every 
point of view the case is one of great interest. It teaches us, 
among other things, that the eyes of all children which ' take 
notice ' late ought to be examined with the mirror. 

Tumour or otiier encephalic diseases often act upon the eye by 
the mediation of hydrocephalus. A case was lately recorded in 
the * Lancet' (March 21, 1868), in which there was cerebral 
dropsy due to the pressure of a cyst upon the vente Galeni. 
The child is reported as ' having the special senses, sight, &c., 
perfect.' The case passed out of notice, and when seen again 
blindness is reported. No doubt changes in and near the 
disk might have been seen long before much disturbance of 
vision was noticed. I must warn the reader against accejjt- 
ing any cases on the negative side in which the mirror was 

'• Dr. Diokeniiuii, in the 'Lancet,' July 16, 1870, «i;i th»t of twenly-iix 
fajdrnatph&lic ohildren wbich had oome under bis care, signs of riakeU were 




114 



OPHTIIALMOSCOPF. IN 



[chap. 



not carefully and repeatedly used. When, on the use of the 
mirror, we find ischiemia papilla), we should infer that the 
pressure is upon the venous system ; when we find atrophy, 
we should infer that the optic changes are rather due to 
pressure within the ventricles upon the thalami, and through 
the crura cerebri upon the tracts, or downwards upon the 
chiasma. There seems to be no doubt that tumours of the 
posterior part of the cranium, such as tumours of the vermi- 
form process of the cerebellum, do act upon the optic disks 
by the intermediation of hydrocephalus, which is due itself 
to pressure upon the veins of Galen, or upon the lateral 
sinuses, or perhaps to closure of the communication between 
the fourth ventricle and the subarachnoid space described by 
Mr. Hilton ". I cannot say whether in cases of suspected 
hydrocephalus, ae, for instance, in the large head of rickets, 
the absence of ophthalmoscopic signs has any or much value 
in diagnosis. A good deal of experience is necessary to de- 
termine such delicate points as these ; I am disposed, however, 
to think that the absence of such signs should claim a place 
among other considerations. 



VIII. INTRACRANIAL TUMOURS. 

It ifl with much hesitation that I enter upon the section of 
encephalic tumours, for this is the classical ground of medical 
ophthalmoscopy. It was to the diagnosis of encephalic tumour 
that Von Griife first applied the mirror, and he based U|)on such 
observations his well-known introductory paper in the seventh 
volume of his ' Archives ' (for iHSo), ' On the Complication of 
Optic Neuritis with Diseases of the Brain.' Since that time 
cases of tumour have formed the staple of similar observations 
made by himself and many others up to the present time. 
I had fair grounds for hoping therefi)re that with such ma- 
terials I should find myself in a position to sum up more or less 
conclusively what has been said on this part of the subject, if 
not to formulate with something like completeness a series of 

" Dr. Dictcengon has again demonstrikCcd tbia openiog, and proved that it is 
tnTened b; a fluid so thin u tlie cerebrospiiuJ fluid. 
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deGnite propositions. It is with a sense of disappointment 
however that I find myself, at the end of much reading and 
of mnch clinical observation, very far from any such results. 
I am not in a position even to indicate, with anything like 
finality, the actual value oF the presence or absence of optic 
change in the diagnosis or exclusion of encephalic tumour; 
nor am I able to say with anything like certainty what are 
the intermediate procesaes which connect these changes in the 
head with inflanunatory or congestive cliangcs in the disks. 
I must content myself then with the humhler task of re- 
vising and setting forth the facts as they seem to have been 
made out by myself and others, and must still look forward 
to the time when these facte shall be comprehended in some 
more general laws. 

Encephalic tumours are not among the common things of 
practice, even in the practice of those who, lite myself, are 
connected with large hospitals. Still less commonly can we 
trace these cases from their clinical beginnings to their patho- 
logical ends. The cases are tedious, they go from place to 
place, and from doctor to doctor, and at last die when we are 
le&fit expecting it, or are least able to secure an autopsy. The 
number of cases of encephalic tumour which have passi-d 
before me must no doubt be considerable, and these have in 
many instances been well watched for a time, but I cannot 
even now count more than eight cases which I liave watched 
from first to last in life, and have examined after death, and 
eight cases is hut a small number to reason upon. I fear it is 
a deceptive process to make up eases by tacking fragments 
together, but it seems that if I wait for more complete ones 
I may postpone pubUcatiou indefinitely. In like manner I 
might postpone this work even longer did I wait to attain to 
a clear perception in my own mind of the nature of many of 
those processes in nervous pathology, which nevertheless bear 
very closely upon the interpretation of changes secondary to 
e&cephalic tumour. 

Another difficulty there is in this, that the great majority 
of published cases of tumour are useless for our present 
purpose. With the beaver-like instinct of an animal collecting 
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materials for a book, I Iisd made a catalogue of a vast 
numlier of easee, both from home and foreign journals and 
from treatisea on encephalic diseases. Taking Ladame's ca- 
tegories aB a basis, I had added so many new cases that a very- 
formidable list was obtained. But when I came to analyse 
this list, which had cost so much trouble, and from which 
I hoped to obtain at least some rough generalizations, I was 
obliged to admit that it was almost useless. I became con- 
vinced thnt it was impossible to give any importance whatever 
to those cases in which no mention was made of loss or dis- 
turbance of sight, nor could I attach much value to the 
majority of those in which vision was actually declared to be 
unaffected. If the reader has followed me to tliia point, I have, 
I hope, convinced him that even a careful testing of vision 
can have no value whatever in the opinion of any observer 
who knows how marked the changes may be in the fundus 
of an eye which nevertheless can see well, or can see well 
enough to satisfy a patient struck down with mortal disease. 
Changes in fact of a congestive kind may no donbt be 
present throughout the duration of the malady without 
giring rise to any visual disturbance whatever, and neuro- 
retinitis has been recorded in cases of tumour where vision 
was never in the least degree affected from first to last. 
(Vide e.g. Appendix, No. gi, &c.) Nay, move, in those 
caaes of encephalic tumour in which the mirror has a'.'tually 
been used, and its revelations recorded, wc find many recorded 
in a very unsatisfactory way, or more commonly we find that 
the mirror was used once only in a case which lasted perhaps 
one or two years. To say from such an observation that the 
optic nerve was not implicated, is of as much value as to 
record the fact that the patient's limbs were examined on a 
certain morning and were found to be unpalsied. Though 
I do not regret that I have made the list, I feel however that 
for these reasons I must not add to the cost and size of this 
little book by publishing it. On the other hand, if the general 
question be asked, — Is the ophthalmoscope of any use in the 
diagnosis of tumours ? — this qnestion must be answered de- 
cidedly and emphatically in the affirmative. Although we 
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cannot yet say exactly when to expect eye eyraptomi), what 
conclusions to draw from them when present, or finally, how 
to explain their occurrence iu many cases, yet I hope to show 
that some information of a very importaut kind is to be had 
in this way. When a case comes before us in which ence- 
phalic tumour may be present, the following questions among 
others present themselves for reply ; — , 

I, Is the case one of encephalic tumour at all ? 

3. If so, what is the nature of that tumour ? 

3. Of what size is it ? 

4, Where ia it situated ? 

We may soon reduce these four questions to two, for the 
purposes of our present enquiry. W^ith the second question we 
have not indeed to deal, for the ophthalmoscope is a clinical 
rather than a pathological instrument. It has certainly been 
made an objection to the value of ophthalmoscopic researches 
that the changes in the eye, if present, can tell us nothing 
of the nature of the intracranial tumour. Of course I admit 
that the discovery of cancer or of tubercle in the eye is of too 
rare occurrence to give any meaning either to their presence or 
their absence. But what docs hemiplegia tell us of the nature 
of cerebral tumours ? Nay, wLat does the stethoscope tell us 
of the nature of pulmonary changes? It gives us only an 
evidence of changed physical conditions, and every physician 
knows how misleading this evidence may be, if it is not 
weighed with all the other circumstances of each case. 

The third and fourth questions are really one, for the 
tumour is situated in every part to which it extends. We 
have then to enquire, first, whether any given case be one of 
tumour or not, and if so, then what parts the tumour oc- 
cupies at any given time. Under the name of tumour it is 
convenient to include also cysts, aneurisms, exostoses, coUec- 
tj(mfi under the dura mater, &c., ns well as sarcomatous, gli- 
omatouB, tuberculous, carcinomatous growths, and the like. A 
tumour will then be for us any enlargement or thickening 
encroaching upon the intracranial chamber. 

The frequent occurrence of dim vision or of bliudness in 
connection with encephalic tumour has long been known, and 
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before the eye-mirror came into use, tlie disturbance of vision 
was counted as a common symptom. Friedreich '* found 
disturbance of sight to occur in twenty -six out of his forty-four 
eases, and Ladiime, who tabulates 331 cases, estimates the 
disturbance of \'ision to occur in alwut one-half of the whole 
number. These estimates are founded of course upon the 
rough eridence of the patients themselves. In many cases, no 
doubt, slight visual defects have been overlooked or regarded 
as unimportant or uncertain, and undoubtedly in many more 
cases the eye-mirror would have revealed changes at the 
back of the eye which no other means could have detected. 
Dr. Hughlings Jackson, whose eases of encephalic tumour 
are controlled by skilful ophthalmoscopic examination, says, 
'Tumour is nearly always attended by optic neuritis.' {'Medical 
Times and Gazette,' Aug. 15, 1868.) My own opinion cer- 
tainly is, that changes either of a congestive, neuritic, or 
atrophic character may be found in the disks at some time 
or other in the course of almost all eases of intracranial 
tumour. The diagnosis of a case of this kind is therefore 
incomplete unless the eye-mirror has been carefully and repeat- 
edly used. It being thus conceded that changes in the optic 
nerve are a frequent, though not perhaps a constant, accom- 
paniment of intracranial tumour, we have to enquire, in the 
next place, what are the conditions of this coexistence, in 
order that we may know, if possible, when to expect it, and 
what conclusions to draw from it when present. We shall 
see presently that the situation of the growth has much to do 
with the appearance of the changes in the disks, and also with 
the time of their appearanee. But we must he satisfied, if 
possible, as to the mode of the initiation of the papillary 
congestion, optic neuritis, or atrophy which we may discover 
before we can hope to obtain a knowledge of the processes by 
which they are established. I had thought that the way was 
clear to the establishment of the intermediate changes, and 
in the former parts of this hook I have laid down certain 
inferences concerning their nature which I supposed to be 
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unquestionable. Since those parts were written, lioivever, the 
attribution of changes in the nutrition of the optic disk to -j 
pressure, or to the travelling downwards of irritative action, , 
has been seriously disputed. I have not re-written my earlier I 
chapters, because I still hold the views therein expressed, but J 
the importance of the counter hypotheeis, and the eminence of 1 
its supporters, are such that I take occasion in this place to 
reconsider the causation of neuritis and atrophy. Regarding 
pressure and travelling irritation as insufficient to explain the 
phenomena of optic neuritis and atrophy, another hypothesis 
has been substituted for those which is said to have greater 
explaining power. 

I do not know who is to be called the author of this newer 
hypothesis, but I find it clearly laid down by Benedikt^" in 
1868, and I believe that it has l>een adopted in England 
by Dr. Hughlings Jackson. I cannot therefore dismiss it 
without very careful discussion, and the question is worth 
discussion, for it bears not only upon optic neuritis, but upon 
the interpretation of many other secondary changes in the 
nervous system. 

I shall set forth the new hypothesis in Benedikt's own 
words, and shall then proceed to test its strength. After 
urging, as Dr. Jack^jon and myself have so constantly done, 
that every case of disease of the nervous system must be 
watched with the eye-mirror, ' for very often a high degree , 
of neuro-retinitis will continue for a long time without any 
disturbance of vision whatever,' and after referring to the ■ 
curious constancy of the bilateral change, and that the changea 
occur in connection with mischief which is far away from the 
nerves themselves, as, for instance, in the case of tumours of 
tlie pons and of the cerebellum, he proceeds as follows, in 
a passage which I think it well to translate word for word, as 
the original may not be easily accessible : — 

' Ophthalmologists have long known these facts, though in 

connectionwithanother set of ideas. The concept ion has gained 

ground everywhere that the trophic disturbances are due to 

disturbances of the circulation set up by direct or indirect 

" ' Elektrotherapie.' Wien, t86N, p. 141} aod Beq. 
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pressafe (o). This view can only be directly proved in a few 
cases, and in many cases it has no precise significance. If, 
for example, as was the fact in one of my cases [recorded in the 
Appendix, No, 93], a tubercle grows on the base from the lower 
commissural layer of the pons, whereby the pyramidal strands 
are pushed so gently asidu that no trace of any signs of 
pressure are set up around, and, nevertheless, neuro-rctinitia 
is present, there is then scarcely any sense in which we can 
pretend that pressure has been exerted npon tlie vessels of the 
eye. Still le^ probable is this mechanical theory in the case 
of small tumours of the cerebellum. Besides, there are other 
things also against this theory. Therapeutic experience has 
taught us that such neuro-retinitis can be entirely reduced 
without any diminution in the size of the tumour (0). More- 
over, the ueuro-retinitis, as we know from clinical observation, 
very often sets in stormily with symptoms of irritation, espe- 
cially with headache (y). And it is hard to see why the con- 
gestive phenomena either primarily, or indirectly by means of 
exudation into the brain, should set up mechanical hindrance 
in no other circulation, and should set up pressure upon no 
other nerve district than that only of the eye (6). Thus the 
mechanical theory suifices for certain cases only (<). 

' There is the further notion, that in cerebral affectaons the 
neuro-retinitis is due to a neuritis descendens. This view 
explains certain cases only. Were the neuro-retinitis due as a 
rule to the propagation of inflammation downwards, then the 
disturbance in function ought frequently to come on without 
any pathological appearances in the disks. The pathological 
process at any single part of the nerve bundle ought as a rule 
to produce disturbance of function before the process has 
reached the periphery, and this the more, as it must be more 
active at its starting-point than at a part secondarily affected. 
A neuritis descendens can then only be admitted if the am- 
blyopia sets in without ophthalmoscopic appearances, and the 
changes in the disks show themselves by little and little (f). 
Moreover, on this view all cases would be unexplained in which 
the progress of the inflammation on to the course of the optic 
nerves cannot I>e proved, in which, that is, the original affec- 
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neuro- retinitis aud the functional disturbance often come on 
quit*; suddenly, aud frequently like a shock, which most cer- 
tainly cannot be reconciled with an anatomical proceas pro- 
pagated by continuity (fl). Fourthly, in the majority of cases 
the orig:inal process is neither an iiillammation, nor does it 
set up inflammation in its neighbourhood ; and if we are not 
to interpret the ueuro-retinitis as inflammation in the old 
sense, but as hyperemia, with swelling and subsequent growth 
of the interstitial tissue, yet if neuro -retinitis is understood to 
be a propagated anatomical process, this process must be 
demonstrated in complete continuity from the immediate 
neighbourhood of the original aifection up to the disks, which 
in many cases at least is not possible (i). Secondary atrophy, 
both ascending and descending, appears in many cases, and we 
do not accurately know the conditions imder which it occurs ; 
but, for the above-named reasons, the neuro- retinitis, in the 
greater number of cerebral and cerebellar affections, cannot be 
regarded as neuritis descendens. 

' Now in order to know how cerebral processes, whether 
they encroach upon the course of the optic fibres or not, or 
whether they are bilateral or not, influence the optic nerve 
by trophic changes, we must consider those processes in 
general which in local diseases of the brain take place in its 
other parts ; and, above all, we nmst enquire whether slow- 
growing local diseases in the brain are to be regarded as local 
trophic processes, as on the answering of this question hangs 
the proper understanding of most cases of neuro -retinitis 
symptomatica. We see, for example, in the development of 
cerebral timiours, that at certain periods, periods which ap- 
parently correspond to those of more rapid growth, widespread 
symptoms appear ; headaches before all, which are variously 
localised, and may attain a degree of severity which deprives 
the patient of consciousness ; then dizziness, sundry pareses 
and palsies, singing of the ears, and finally, amblyopia and 
amaurosis. In other cases the symptoms advance less boister- 
ously, but are more abiding. These symptoms may then 
subside again for longer periods and the patients seem well. 
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ITbat is the anatomical process which calls forth these phe- 
nomena in remot« parts of the brain ? Apparently not direct 
irritation of the tumour U[>on its own environs, for a number 
of these symptoms are wholly independent of the site of the 
disease. The ophthalmoscope teaches us rather that these 
symptoms depend upon hyperfflmia with swelling {k). 

' On the other hand, we frequently see — especially in athe- 
roma of the cerebral arteries — such vascular storms {Qefase- 
stiiime) arise, which lead tj'j the sudden onset of unconsciousness, 
hemiplegia, paraplegia, &c., and quickly pass off again, and a 
few autopsies made soon after point out that attacks of this 
kind need no permanent pathological process for their oc- 
currence, hut that hypertemia with swelling suffices to induce 
them, and that these vascular storms depend at one time upon 
hyperemia alone, at another upon hffimorrhage also, &c. (A). 

' That in acute local diseaaes, as in cerebritis, the circulatory 
changes are still less local in distribution, scarcely needs to be 
explained. 

' Thus we see that localised intracranial diseases set in with 
vasomotor disturbances which affect the whole or a great })art 
anil remote district* of the brain, and, among other things, 
neuro-retinitis appears as a sign of this vasomotor excitement, 

' No one will look upon this widespread vasomotor disturb- 
ance as a diffuse irritation of particular vessels; in local 
affections within the skull we have rather to deal vrith coin- 
cident or preceding neuroses of the sympathetic fibres, with 
a local fever, as it were. Symptomatic neuro-retinitis thus, in 
most eases, depends upon a morbid innervation of the sym- 
pathetic, which again is a symptom of manifold cerebral 



' We now thoroughly understand how it is that we find a 
morbid sensitiveness of the sympathetic in most eases of brain 
affection which have once become chronic. 

' It is now come nearer to our understanding also how it is 
that with tumour of the pons an affection of the cortical sub- 
stance may come on which leads to dementia ; further, how 
the most various affections of the brain in all sorts of places 
produce pain in the districts of sensory nerves, how suddenly 
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palsy of the respiration or of the circulation sets in, how 
hydrocephalus also is established in those cases where there 
can be no notion of a creeping of the process onward by con- 
tinuity to the lining of the ventricles. 

' All these processes depend upon sympathetic vasomotor 
disturbances, which in certain particular places, for instance, in 
the lining of the ventricles and in the optic nerves, have a 
special tendency to become chronic and to beget secondary 
trophic disturbances (f*). In the case of the disks this special 
disposition is explained by the passage of the vessels of the 
retina through the rigid fibrous capsule of the sclerotic. If 
now a strong and active hypertemia with swellings sete in, the 
ebb of the blood is prevented, and stoppage occurs, which is at 
first manifest in dilatation of vessels and growth of connective 
tiBsne, and subsequently in the atrophy of the vessels and of 
the nerve tissue consequent upon the swelling of the con- 
nective tissue.' 

Benedikt then goes on to argue from his own clinical ex- 
perience, that the control of the optic nerves by the sympa- 
thetic is proved by the therapeutic success which follows the 
galvanisation of the sympathetic in neuro- retinitis ; into this 
part of his argument I cannot now enter. I have translated 
these pages word for word, because the views here urged by 
this able physician are not only very important to the matter 
in hand, but have bearings both clinical and pathological of 
the widest interest. In order to discuss them with the care 
they require, I have lettered the important points, so that 
I may omit none, and may make references without repe- 
titions. 

Benedikt has not, in the first place, quite comprehended 
the meaning of those observers who attribute the papillary 
changes to intracranial pressure. Although pressure directly 
or indirectly applied in the course of the ebb of the circula- 
tion (a) will set up these changes, yet the agent in many cases 
is not mere local pressure, but a general elevation of intra- 
cranial tension due to an excess of its contents. Tfie ex- 
quisitely packed and mobile contents of the cranium are 
almost as sensitive to increase of tension as a dense fluid, 
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80 that an escessive growth at any part, however remote, 
increaBcs the lension in many diroctions, and in directions 
which tend to reeolve tbemsolves towards the sinuses and 
towards the base where lie the cavernous sinuses. In con- 
sidering this efi'ect of tumours we have, however, to take more 
carefully info consideration tlie rate of the growth of them. 
It may well be that ' optic neuritis' disappears in the course 
of a case when the tumour is not decreasing in size {^). 
I think this is not common, but I have seen something like 
it in more than one instance. It is quite conceivable that 
the parts may find some new accommodation which is too 
subtle for plain description ; but it is also certain that the 
growth of a tumour is attended with destructive effects which 
might soon compensate the encroachment of the tumour itself. 
liarge strands, cut off from their centres, fall into atrophy, as 
the records of numerous autopsies inform us ; and mueli en- 
cephalic tissue falls away from the immediate environs of the 
tumour, which might soon relieve the increase of encephalic 
tenaioH. In all this the rate of growth of the tumour must 
go I'or much. A rapidly-growing tumour would compress Ihe 
surrounding tissues and greatly increase tension, which woidd 
hecorae specially manifest in the disks on account of the 
midtiplying action of the sclerotic ring (B) ; while a slowly- 
growing tumour would rather suppress the surrounding tis- 
sues, cut off their nutrition, and separate them from their 
connections ; making thus a bed for itself at the cost of 
tissues not displaced but abolished. Kapidly-growing tumours, 
or tissues of more rapid growth in sluggish ttmiours, would 
thus appear to be attended with ' storms' which cannot he 
properly expressed as symptoms of irritation ; not, that is, in 
the commonly accepted sense of the word ' Reiz.' Headache, 
for instance, which is mentioned by Benedikt as a chief instance 
of ' reizung,' may he caused quite as well or better by stretch- 
ing of the membranes or tentorium (y), and by pressure upon 
other sensitive parts. This view seems to me better to ex- 
plain the great frequency of headaches in cases of intracranial 
tumour than the vasomotor hypothesis, according to which 
headache should occur with equal fr«iueney in ' atheroma of 
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;he cerebral arterieB,' in acnte softening (A), and many other 



That the mechanical hypothesis suffices for certain cases 
only (<) is verj- true, but if proven for some cases there is 
a presumption in favour of its probability in others where the 
phenomena are identical. The vasomotor liypotheaie, ou the 
other hand, is proven for no particular case, however probable 
it may be for all. The advocates of the mechanical hypothesis 
do not, however, wish to have it said that this hypothesis 
suffices for all cases. They say that intracranial affections 
are accompanied sometimes by a peculiar swollen and cede- 
matous state of the disks fStauungs-papillre), sometimes by a 
neuro-retinitis which presents interstitial inflammation of the 
disk and neighbouring retina ivith less swelling; they con- 
tend that these two conditions may in many eases be dis- 
tinguished at once, that in many others a little care and 
practice will lead to the distinction, and that in all cases the 
distinction exists, whether evident or not. They contend 
further, that no one can adequately discuss the question 
who does not hear this fundamental distinction always in 
mind, for they say that the efTects being different the causes 
innst likewise be different, and that no single hypothesis, 
whether vasomotor or other, will serve for both results. Bene- 
dikt, though not unaware of the distinction, docs not keep 
it before him, and he speaks as if descending neuritis was 
a defence to fall Imck upon when the mechanical theory was 
stArmed, rather than a separate fortress, having a garrison of 
its own. Whether the neuritis does descend or does not (O, 
one thing is certain enough, namely, that in the one class of 
cases the disk alone is affected, and in tlie other class of cases 
the length of the optic nerve is in a state of active hypenemia 
with cell proliferation. This has been shown repeatedly in 
antopsies not only by myself, hut also by Mr. Hulke in Eng- 
land, and oPtener still in (Jermany by such men as Virchow 
Schweigger, Siimisch, Horner, Liebreioh, and many others. 
Relying upon the vasomotor theory, however, as adequate 
to explain both sets of eventij, Benedikt is the more ready 
to demolish not only the Stauungs^papilla but neuritis de- 
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scendens alBO. It is difficult to understand the inconsistency 
which malies him roundly assert on page 250, that ' frequently 
extreme neuro-retinitis progresses for a long time without 
any disturbance of vision whatever {" ohne irgend welche 
SehBtonmg "), or with a distiirhance so slight that the patient 
does not draw attention to it ;' and argue, on the other hand, 
that there can be no neuro-retinitis, even in a short length of 
the nerve within the skull, without disturbance of the visual 
function. Surely if vision coexists with the inflammation of 
optic nerves in their whole lengths, it may well escape when 
lesaer lengths are involved. Moreover, this argument cuts 
both ways, for the nerve conduction, if affected by a known pa- 
thological change at all, must still be affected by that change, 
however induced. As a matter of fact, clinicat experience and 
microscopical investigation have led me to believe that severe 
neuritis may, and often does, exist in the optic nerve without 
destroying the continuity or the conducting power of the 
fibres. The mischief rages around them, and altbough the 
pressure of new products may compress the fibres and disturb 
them if these products be in great quantity, yet, generally 
speaking, their quantity is not so great, and the fibres keep 
their way unbroken. Thus the mischief descends, and be- 
comes neuritis of the disks before sight is affected. Here, 
however, a new condition comes into play. The neuritis now 
becomes neuro-retinitis, a belt of retina of more or less size 
is involved and its transparency lesBened, while over a larger 
portion still we may note an excess of venous blood and a 
tendency to cedema, which must seriously interfere not only 
with the transmission of light, but also with the function of 
that most delicate structure. We do now oflen find some loss 
of vision, be it more or less, we see how it is that its descent 
from the encephalon may be unperceived, and also why it tends 
to break up vision as soon as it interferes with the end organ. 
That neuritis is seen in many cases in which the central 
irritation is not in the course of the optic fibres (q) is no 
doubt true, but it cannot be too carefully remembered that 
neuritis is not so much a disease of nerve as of nerve invests 
ment, and that it would he hard to say when the central 
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irrit4ition ia remote from that framework of delicate con- 
nective tissue which carriea the optic nerves, and other en- 
cephalic nerve maeses, in one scaffolding. The cause of the 
sudden onset of blindness in some cases of neuritis {$) is as 
yet unknown, or known but obscurely ; it seems to me, how- 
ever, that inflammation may attack the nerve and retina as 
suddenly as it may attack a lung or a peritoneum, which are 
a thousandfold greater. The fourth objection, that neuro- 
retiititis so often occurs in connection with a non -inflammatory 
intracranial disease (1)1 carries no more weight than the ob- 
jections which have preceded it. Here we need the ex- 
perience of one actually practised in the use of the mirror, and 
who will keep us closely to the distinction between ischffimia 
papillffl— the signal of intracranial tension— and neuritis, the 
signal of intracranial irritation. Is it the fact that neuritis, 
properly so called, does coexist so frequently with non-inflam- 
matory intracranial disease ? I here join issue, and declare 
that it does not, but that non-inflammatory disease with 
increase of hulk gives rise rather to the choked disk (ischiemia); 
while, on the other hand, primary neuro-retinitis rather ac- 
companies disease, not necessarily attended with great increase 
of bulk, but certainly attended with irritative proliferations, 
such as syphilitic meningo-eerebritis. That the curious 
periodicity of the other symptoms of nerve disturbance is due 
to vascular storms (k X) seems to me uot only unproven but of 
little value if true, for if we have still to ask the reason of the 
periodicity of the vascular storms, we seem to be no nearer the 
explanation we desire. If we explain the periodicity of ucrvous 
symptoms by assuming that nerve growth, or accumulation of 
nerve force, consists in the building up of highly complex mole- 
cules, which molecules in the normal state have a relative sta- 
bility, but which in the diseased state have a relative instability, 
we see, though in a glass darkly, how it is that the nutrition 
of the uustable parts only reaches a certain elevation, at which 
the parts then collapse with release of energy. The greater 
the instability, the sooner this degree is reached, the more 
frequent the resolution of the molecules, and the less the 
force released ; all of which lits in well with our clinical 
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experieDce of deferred and violent cnnvnlsion ae compared 
with repeated and diminished convulsion, the latter signifying 
worse things than the former. On the other hand, to explain 
nerve instability by vascuhir instability, which vascular in- 
Btability must be referred back again, I suppose, to nerve 
instability, leaves us where the native was left who proposed 
to escape from the bear by running up a tree and then pulling 
up the tree after him. In spite of our ingenuity, wc find the 
dilemma remains as unavoidable as ever. The remainder of 
the quotation from Benedikt (fi) contains little more than a 
dogmatic reassertion of his position. He points out, that as 
local intracranial disease is attended by disturbances of remote 
parts of the encephalon which are due (may be due ?) to 
the intermediation of vasomotor fibres, neuro-retinitis is 
therefore due likewise to vasomotor irritation. All this is the 
proof of ineertum per incertius. That dementia commonly 
accompanies tumours of the pons, and is therefore due to 
vasomotor irritation taking effect in the grey matter of the 
hemispheres, may be the case ; at any rate, I am not concerned 
to deny it. But I must protest against his assumption that 
hydrocephalus has any such causation. The explanation I 
have given (p, 159) of the concurrence of secondary hydro- 
cephalus with intracranial tumour is assuredly the true one, 
and the ventricular dropsj' which follows tumour is no more 
due to vasomotor changes than is the ascites which follows 
cirrhosis of the liver. As a matter of private opinion, I believe 
that the secondary affections which follow intracranial 
tumour are due to many causes, chiefly to distension of 
fibrous structures, to narrowing or degeneration of arteries, 
and to direct ii-ritation of nerve nuclei, cells, or fibres. 
Finally, I would enquire what Benedikt means by 'active 
hyperemia' ('eine starke active hypertemie')? {fi). By an 
active hypenemia I should mean an arterial dilatation flush- 
ing the fundus with bright blood, as we see in some cases of 
retina! congestion from exposure to bright light and the like. 
Such a hyperemia may well be attributed to vascular palsy, 
and to vascular palsy it is probably due in the cases to which 
I allude, but I have never seen such a state as this in any 
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mode of isohsemia papi11u» or of neuro-retiniti^, and I am 
tempted to presume so far as to deny its occurrence. 

Suet are my objeetioni to Benedikt's explanation of the 
qrmptomatic changes in the eye ; let me now sum up the 
argTiments for my own side. First of all, let it not be for- 
gotten that, putting atrophy on one side, we have to deal 
with two kinds of secondary change in the disks : the one is 
a choking of the disk itself, the nerve and the retina remain- 
ing unaffected or nearly so ; the other is a hypenemia with 
active cell proliferation in the length of the nerve. These 
two kinds of change have been distinguished over and over 
again in autopsies, and they are generally to be distinguished 
during life. In cases which arc watched throughout, they are 
perhaps always to be distinguished ; but in the later stages of 
the choked disk, when the long congestion has impaired 
nutrition, set up intimate lesions, and favoured cell prolifera- 
tion, when, in a word, the choked disk has become papillary 
neuritis, then the distinction which really exists may be in- 
visible to the mirror, and after death more or less of the nerve 
length may turn out to he involved in the mischief Still the 
distinction always remains to the reason, even in cases like 
that published by Mr. Hulke in the second part of the sixth 
volume of the ' Ophthalmic Hospital Reports,' where on the 
autopsy the choked disk waa found, and a descending neuritis 
also found, which was on its way to the eye. I have described 
ft like case (p, 90), which I examined after death. Now, when 
we enquire into the association of optic changes with cases of 
intracranial disease, we fi iid that a large class of them, such, for 
instance, as eneephalic softenings, are not accompanied as a rule 
fcy any optic changes at all, although in such cases we have 
symptoms of wide disturbance, and vasomotor centres or fibres 
are as likely to be involved as in any other. Nor, again, do 
we find that tumours in the optic thalami (away from the 
optic tracts) in the crura and in the pons, which, according to 
Schjff, contain many sympathetic fibres, are more commonly 
accompanied with optic signs than tumours elsewhere, hnt 
rather the contrary. But we do find optic changes in con- 
nection with two kinds of intracranial disease in particular j 
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the one is tumour, the other ia tneningitia. Again, when we 
analyse the matter one degree farther, we ascertain that al- 
though the choked disk and the inflamed nerve may coexist 
with either of these kinds of disease, that, nevertheless, the 
choked disk is far more commonly found in association with 
tumour and hydrocephalus than the inflamed nerve. The 
i nerve, on the other hand, is very commonly found in 
vith meningitis, and with meningitis, not of the 
surface nor of parts near any supposed vasomotor centres, but 
with meningitis near the chiasma. Moreover, it is found to 
have a special aifection for that particular kind of meningitis 
which forms a part of the syphilitic series, which loves to crawl 
about the fosscB at the base of the cranium, and which is 
marked by a peculiarly active proliferation of unstable cells. 
If now we compare the process of choking the disk with the 
process of inflaming the nerve, we see that hyperemia, not 
' active' but passive, helped by that multi]ilying action of the 
sclerotic ring, which Benedikt also calls to his aid, is adequate 
to produce the former, while the phenomena of the latter 
point rather to a biological process of cell proliferation due to 
propagated irritation. The adequacy of pressure to produce 
the choked disk is well illustrated by the prominence of the 
eyeball, not infrequently caused by intracranial tumours, 
by the ophthalmic symptoms of orbital tumours which often 
cause swelling and opacity of the disk, and again by the 
recent experiments of Professor Manz^". By injecting Huid 
into the cranial cavity of rabbits, ho was able at once 
by the increased pressure to set up dilatation and curvature 
of the retinal veins with stasis. When we see, then, that 
pressure is a competent cause of choking of the disk, and 
when we see, moreover, that the choked disk is commonly 
found with that particular kind of intracranial or intra- 



" ' Centndbl. d. Med. WuBensch.' Feb. lo, 1870. Compare alio a remarlt- 
able BAae of plugging of the Dphtbalmic vein with ooiuequent Teaoiu diaMniiDii 
of the orbit, puliliahud bj Mr. Hulko, -R. O. H. Bepts." No. VII. 1859, *™* 
alikeoaaepublubedby the lute Mr. Nunudey of Leeds ('Path. Traiui.' vol. xi.}: 
where the Bune ratulta ware found tu be dus tu an aoourism of the iateroal 
carotid pteaaliig upon the cavemoua nnua. 
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orbital mischief which increases pressure, are we not justified 
in re»|iiiring very strong evidence before we admit that ite 
causation is quite otherwise ? Again, when wc know from 
r -many preparations in our museiiins and from clinical ex- 
I perience, that inflammation does tend to run along the course 
' of nerves, as in certain familiar cases ol' wounds, of contrac- 
tions of the limbs, intense neuralgias, &c., and when we find 
Buch a process as this in the optic nerves, and see that it is 
likewise attended with the pain due to stretching of its dense 
Bheath, when we see this proliferation also in the third, sixth, 
or other nerves, not uniformly but according to the acci- 
dental disposition of the central mischief, when, again, we 
find this inflammation of the connective tissue of facial nerves 
commonly associated with the very similar or identical in- 
flammation of the fibrous structures in the immediate neigh- 
bourhood of the nerves, either within the orbit or within 
the cranium, is not the inference almost irresistible that the 
neuritis is an ofishoot of the meningitis, especially when we 
discover further, that when this optic or other neuritis, rather 
than ischemia papillce, is associated with tumour, an inter- 
mediate term exists in the form of a basilar meningitis set up 
around the tumour? Such cases are numerous, and very 
diflicult to set aside. When, on the other hand, we look 
at the arguments against us, when we find them resting in 
great measure upon conjecture, or upon such observations as 
those of Adamiik, which, however valuable in their bearing 
upon iridectomy, glaucoma, and the like, seem to bear little 
upon neuritis and ischa>mia; when we find, moreover, that 
whatever is really known of implication of the sympathetic is 
against its action in the way supposed ; when, for instance, in 
cases of diseased cervical sympathetic, or of diseased trigeminal 
ganglion, we find its implication threatens or destroys the coats 
of the eye without any special implication of the optic disks ; 
when, again, we see in symptomatic aflections of the disks that 
two distinct morbid events need a duality of causation ; when, 
finally, we see in disks so affected tlmt no rosy blush suffuses 
the nerve and retina, as in the cases of so-called active hyper- 
,, but rather a slow, accumulating venous stasis tending 
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to proliferation ; when we see these weataesses of the vaso- 
motor hypothesis, we must surely hesitate before we rclinqnish 
-those older hypotheses which seem to be satisfactory. 

For the purposes of this volume, then, I shall still assame 
■that there is such a thing as descending neuritis, and that it 
is due to propagation of irritation, using that word in the 
ecuse in which it is used by the Berlin school. Secondly, 
that there is also such a thing as choked disk, Stauungs- 
papilla, or iscbcemia papillie, to be distinguiabed from primary 
neuritis, and to be attributed to increased intracranial tension. 
I believe these two hypotheses explain more facts than any 
others, and therefore are the best to work with at present. 
At the same time, I cannot conceal from myself their diffi- 
culties, — difficulties which I am not altogether able to remove. 
These difficulties apply more particularly to the occurrence 
of u euro- retinitis in connection with tumours, though some 
questions might arise in respect of the causation of the choked 
disk also, To take the latter first, it may be objected that, as 
in the case adduced by Benedikt, and quoted by me in the 
Appendix (No. 93), a very small tumour remotely situated 
could scarcely so increase intracranial tension as to interfere 
with the ebb of venous blood. I would take leave to point 
out here, however, the very fragmentary and partial state 
of our knowledge. Benedikt speaks of the optic symptom 
as 'neuro-retinitis;' but Dr. Rydel's description, although 
he too speaks of ' neuro-retinitis,' is nevertheless suggestive 
to me rather of the choked disk, and when I look at the 
posl-mortem signs, I do not find them to be unlikely com- 
panions of the choked disk. But a preliminary difficulty 
meets me in this, that I am rather disposed to think the 
growth of the tumour was subsequent to the disappearance 
of the optic changes, which themselves may have been due 
to some other cause. If not, its site is such aa to lead me 
to think it probable that it might have pressed upon the 
great veins of Galen, or upon the lateral or straight sinuses, 
and thus induced dropsy of the third ventricle, with pressure 
on the chiasma or cavernous sinuses j or it may have closed 
up the foramen of the fourth ventricle, and thus caused ven- 
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tricular dropsy by blocking tho outlet. The stat« of the third 
ventrifle is not deBcribed, but the lateral ventricles contained 
half an ounce of serum, and their lining was thickened in a 
way which is suggestive of past effusions. 

Unless, then, the advocates of the vasomotor hypothesiB are 
prepared with cases which bear esamination better than this 
one, their arguments must fail. Our examination of this case 
is one more instance of the impossibility of reasoning on this 
subject, unless minute care be taken t« distdng'uish between 
the choked disk and neuro- retinitis, — a distinction which may 
be difficult or impossible during hfe, but which is always 
possible after death ^^ 

It is less easy to explain tho connection of neuro-retinitis 
with tumours. To those who are satisfied with such an 
explanation as this, that the inflammation of the nerve tissue 
is due to the irritation of a 'foreign body,' I need say no 
more ; but this does not satisfy me, and I fear some of my 
readers will likewise see a gap in this comfortable reasoning. 
As a matter of fact, I must admit that I have not found 
cerebritis around the few embedded tumours which I have 
been able to esamine from this point of view. I believe 
that tumours as a rule do not set up cerebritis to any 
marked degree. A little fibrous thickening or capsulation 
immediately around them there may be, but not any actively 
proliferating process extending widely through the brain 
matter*', I have found nothing of this in my own expe- 
rience, but only tho usual products of demolition. At the same 
time, it is equally true that in these particular cases I did not 
meet with neuro- retinitis, so that if I have not discovered 
the mode in which neuro-retinitis might have been caused, 
at any rate I have not plunged any more deeply into diffi- 

" Afli7 opening tbe head, tho intraorbitol portion of Iha optic nerve unci the 
<li«k may be esulj abtainetl bj rauing up (be orbital plate. No disfigQrement 
of tbe eye need follow thU operation, it carefully done, 

" Dr. Mauitatey uiy>, in Ma 'Pbyaiology and Pathology of Mind,' p. 38S, 
' U tbeni is one thing which pathological observatiaD plainly teacbeB, it ii the 
■light irritability of the adult brain. The gmtual growth of the tumour allowi 
the braiD to ■oeommodate iUelf to tho now conditions, and ■ cloeely adjacent 
nerroiu centre may be entirely undisturbed !□ funotion until tbe morbid action 
actoallj enoToaoheB opon it.' 
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cultiea. On the contrary, these negative instances seem to 
support the opinion I hold on clinical grounds, that genuine 
neuro-retinitis is rare in cases of uncomplicated tumour, and 
that the ojilic change whicli tumours induce is rather ischamia 
papilhfi. One case only of neuro-retinitis — where there was 
a wide lilac-grey patch of inflammation embedding the ves- 
sels and involving the deep layers of the retinaj but without 
steep protrusion — I have seen in connection with intracranial 
tumour, and in this case the tumours (Appendix, No. 8i) were 
situated in the anterior fossa, and the membranes of the base 
were inflamed and thickened in the pituitary region in such a 
way as readily to explain the descent of such a process to the 
eye, which we also verified. Grafe, who has accurately and 
minutely studied this matter from the present point of view, 
refers true neuro-retinitis unhesitatingly to meningo-oerebritis. 
His words arc so important, and I had almost said so con- 
clusive, coming as they do from so cautious and so successful 
an observer, that it seems desirable to give his words in full, as 
they appear in his well-known memoir on the subject published 
in 1 86(5 in the ' Archiv. Tur Ophthalmologic,' vol. xii. jjart a, 
p. 114. After saying that neuro-retinitis rarely appears idio- 
pathically {comp. p. 74), but rather as a consequence of orbitar 
or intracranial affections (organic or circulatory), he refers 
briefly to his former distinction, made in the seventh volume 
of the same journal, between the neuritis which is confined to 
the disk, and ' marked especially by venous stasis in the 
papilla, that is to say, by an intense redness, a steep pro- 
minence, and often also by hEemorrhages," and the other form 
of neuritis, ' in which the swelling and the redness of the disk 
are less intense, whilst the opacity of the tissue is more pro- 
nounced, more extensive, and propagated more deeply from 
the internal layers of the retina to the middle and outer coats.' 
This latter form he refers to descending neuritis, and this sup- 
position of propagated irritation passing along nervous tracts 
is so important, and has so direct a bearing npon the progress 
of intracranial mischief of many kinds, that I have deemed it 
necessary to dilate more at length upon the arguments for and 
against it than may at first seem desirable to the reader, 
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The following passage, however, I must traaslat-e from Grafe 
word for word: — ' Tlie supposition which I then made known 
concerning the ejcistence of these two different types, is in fact 
confirmed. In the first place, I have had the opportunity on 
several occasions to make autopsies in cases of the choked disks 
("Stauunga-papillDe"). I found in almost all the cases intra- 
cranial or orbitar tumours. The neuritis was strictly limited 
hj the cribriform plate, and the changes corresponded so 
exactly to the results published at the time^^, that I need 
not give any detailed account of them. On the other hand, I 
'iuve only had three opportunities of examining the other form, 
and each time I recognised at the autopsy the descending 
neuritis diagnosed during life. I have already spoken briefly 
of the first of these eases at a meeting of the Ophthalmic 
Society of Heidelberg^*, but as the two other cases intimately 
resemble it, I will return to it in a few words. 

'During life there were vague and ill-defined symptoms, 
pointing to an organic affection of the encephalon, but not 
allowing of any exact diagnosis. We were, however, in a 
position to say that a violent encephalo-meningitic irritation 
was present (symptomatic of a tumour?). Some months 
before death, a progressive amaurosis declared itself The 
mirror showed the slight prominence of the disk, its dis- 
colouration, its greyish aspect hghtly tinted with red, and, 
moreover, a diffused opacity of its tissue which extended five 
millimetres upon the adjacent retina, and then gradually died 
ont beyond. There were also some small hiemorrhagcs near 
the disk, the arteries were diminished, the venous trunks, 
partly hidden by the opacity of the tissue, were thickened 
and tortuous; but there was no trace of that extraordinary 
development of their minuter branches, of that intense red- 
and that prominent swelling which characterises the 
ohoked disk. I diagnosed a descending neuritis, and I 
iaferred the presence of inflammatory centres in the brain 

" ThtX u in the former OBsaj, quoted in ' Archiv. f. Ophthil.' vol vii. C£ 
ot Korter, ' Jahresb. d. DiederlaDdiiiohen Angenbonpititlii' (i8Gj), pp. S-i8 
B ramu-lubla case of echinococcus cerebri. 

" Beported in Zehonder* ■ KliiiiBcheii MoDotHbUttern' (iSC*), p. 73. 
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and membranes without marking out tlieir position, but I 
decided against the supposition of an excefisive increase of 
intracranial pressure. The autopsy showed that the cause 
of the malady was the presence of certain entozoa (Virchow 
reported that they were not echinocooei, as we first thought, 
hut rather resembling MBUuri^'), which had set up a bafiilar 
meningitis extending to the optic nerves. The anatomical 
symptoms suggestive of decided and prolonged augmentation 
of intracranial pressure were absent. The following is the 
microscopical report of Professor Virchow : — 

' The prominent portion shows a considerable thickening of 
the limitary membrane, and also a swelling of the end of the 
optic nerve, in which are large vessels with thickened walls, 
between which is a very dense fibrous tissue. The calibre of 
the vessels bears no relation to their size, aud in many places 
their canal is rather contracted ; the thickening is due chiefly 
to the adveutitia, which is changed into a compact and almost 
homogeneous mass. The fibrous elements alluded to, at first 
sight give the impression of fibres of connective tissue, but on 
tearing the preparation it is evident that they are altered 
optic nerve fibres. Most of them are thicker than natural, 
many are varicose, and present fusiform prolongations of 
moderate size. This alteration is fiiund also in a portion 
of the eipansion of the optic nerve, but the degeneration 
of the vessels is limited almost exactly to the disk. There is 
no proliferation of cells or of nuclei in the interstitial tissue j 
but this is visible behind the cribriform plate, where indeed 
the neurilemma of the optic nerves is full of nuclei and of 
new cells. There is also a peculiar change extending to the 
middle layers of the retina near the disk. We find there the 
granules of the two granular layers excessively large and 
pressed together ; the intergranular layer presents thick stria- 
tions, which are perpendicular to the surface of the retina; 
and farther, on tearing the microscopical preparation with 
needles, a number of fine but tough fibres, provided with 
fusiform and varicose prolongations, are teased out from the 

" I nuiy draw attontioo to tliia Btatemunt, aa R^jnolds and BastiaiD (' Reyn. 
SjTBtam,' vol. iL p. 497) doubt the 
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entire thickness of this layer. In many plaoes there is pig- 
ment in the external granular layer, 

' Thu optic nerve in the whole of its length presents a very 
considerahle thickening of the neurilemma, which is separated 
from the surface of the optic nerve by a cyetoid moss, and 
which only envelopes it as a detached covering. Besides this 
" perineuritis," there are the well-marked changes of " inter- 
Etitial neuritis" thmughout the whole length of the optic 
nerves. In a word, the result of this examination may be 
gummed up in the two latter morbid states (perineuritda and 
interstitial ncuritia in the length of the nerve), and hyper- 
trophy with seleroaia of the vessels of the disk, 

' In the second case, in which I had also diagnosed a 
descending neuritis, the autopsy was not made until long 
after the outset of the malady, when a marked atrophy of 
the disks bad set in. We found a very extensive meningitis 
at the base of the skull, set up by a circumscribed tumour, 
a meningitis which had directly attacked the optic nerve 
trunks. The nerves were diminished in size, their neuri- 
lemma thickened] and the nervous tubules were in great 
part indistinguishable. There were unquestioDahle traces 
of interstitial neuritis. 

' The third case — a patient who died in the wards of Pro- 
fessor Griesinger — presented (according to the report of 
Dr. Heine) a circumscribed ramollissement of the left corpus 
striatum, in addition to a very extensive meningitis of the 
base of the skull, and a very well-marked descenditfg peri- 
neuritis, accompanied by an interstitial neuritis of the optic 
nerves. These observations have in every case proved that 
there is a neuritis which propagates itself along the trunks 
of the optic nerves up to the disks ; the result of the autopsies 
and the march of the symptoms allow of no doubt that this 
neuritis follows a descending course, and that it is an offshoot 
of the encephalitis and of the meningitis,' 

Such are the thorough and complete observations of Grafe 
and Virchow, and the reader may be referred also for corroha- 
tive evidence to the communications of Hornet in the 'Khni- 
schen Monatsblattem fiir Augenheilkunde' (1863), pp. 'j\~'j%, 
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of Fischer in tlit same for 1866, pp. 164-1159, and of Hutch- 
inson in tlie 'Ophtlialmic Hoepitjil Reports,' vol. v. part 1, 
p. 107. These are the facte and arguments upon which I 
found my opinion that n euro -retinitis, or nenritis descendens, 
is due to meningitis either primary or secondary, nr in rare 
cases to encephalitiB, and that iBchEemia papillm is due to 
increase of intracranial tension or to some special interference, 
such as direct pressure or thrombosis, with the circulation in 
the cavernous or the petrosal sinuses. 

Atrophy of the optic nerve, not consequent upon neuritis, 
but primary, is a third form of miscluef found in connection 
with intracranial tumour. My own opinion is that primary 
atrophy results for the moat part from the crushing: or dividing 
action of tumours of the base, which sever the nerves from 
their central connections, from pressure of hydrocephalus upon 
the optic nerves, tracts or centres, from direct implication 
in the softening which remoter tumours set up around them- 
selves, or sometimes from propagation of a sclerosis. It is 
possible, however, that atrophy may also he set up by tumours 
pressing upon distant but related strands or centres, and so 
causing optic atrophy indirectly. Lancereaux ^^ holds this 
view very strongly, and makes out a good case hy careful 
study of instances in which secondary atrophy of several 
great strands, including the optic nerves, followed central 
lesions. Tlie labours of Schrteder van der Kolk and Tiirek'" 
on this subject are well known, and of great interest. 
Charcot and Vulpian have also published very interesting 
observations of the same kind, and it may he taken as proved 
that secondary atrophy of the motor strands of the pons, 
medulla and cord do follow serious lesions, such as softenings 
and tumours, of the motor centres. Tlie principle upon which 
these changes are to be explained, was laid down by Waller 

" See hin eaaay upoa Amaurogi?, 'Arch. Gen. de la M^aoine,' Jan. And 
Feb. 1864. 

" Schrceder van der KoUt's work originally appeared in Dutch, luid found 
iU wb; into uivcral En);liab joitrnidfi. Tilrck'a pnnci]nl OBsay is entitled 
'Ueber Beciind. Erkrank. eiozelner RiickonmarkBtrtinge,' Wien. 1851. Gubler 
hai dealt with the subject in a good articlo in the ' Archivei de Mddedce' 
(lB»)..oLii. 
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many years ago, who firet demoustrated the atrophy which 
results from the severance of nerve fibres from their central 
connections''^. M. Lanccreaux finds the explanation of the 
concurrence of optic atrophy with l€sions of the hemiBphores, 
in Gratiolet's supposition, that the hemispheres are their 
actual centre, a supposition which is far from proved. I 
must speak with the highest respect for the ingenious and 
IshoriouB essay of M. Lancereaux, but, as a matter of clinical 
experience, I find that primary atrophy is generally due to 
mischief at the base, or to ventricular dropsy, which compress 
and sever the nerves or tracts at some point in their direct 
course, that is, no higher than the quadrigeminal bodies. 
Moreover, the rarity of amaurosis in cerebral softening 
compared with its frequency in tumour, and, again, the 
appearance of ischEemia rather than atrophy in tumour of 
the higher ganglia, seems to me opposed to a belief that 
the amaurosis is in these cases a Wallerian atrophy. 

Nevertheless, there is evidence to make it very probable that 
Beverance at the base is an efficient if not the common cause 
of atrophy. No one has shown more carefully how distinctly 
such secondaiy degeneration resembles the atrophy of amau- 
rosis than Dr. H. O. Bartfa, who in a recent paper has added 
much io the labours of Turck and Vulpian'^. Dr. Barth 
CBtablisbes the truth of the observations of his predecessors, 
and points out that the degeneration is not primarily of a 
fatty kind, except about the walb of the larger vessels, nor, 
again, is it an active nuclear proliferation, but something 
between the two. He finds the nerve sheaths beset with 
numerous albuminoid granules, and a great increase of very 
fine fibres, which make a close network. These seem to be 
connected with independent nuclei and with the nuclei of the 
capillaries. This isclearly, he says, an increase of the neurogha. 

* I onght, huwever, to :tdiaiC here that Waller believes tliG retina to be the 
trophic centre of the optic nerve, Dor ia be alane. May not its nutrition 
depend upon the retictian between its origin and itti end organ t 

* ' Ueber Hcundttre Dcgensriition dee RUokoDmarkg. Arch. d. Heilkande,' 
i> 433. tuf. viii. I maj explain here tbnt Vutpiun anil others have shown that 
the degen«mtion of a severed nerve take* place pretty ciuably throughout the 
peripheric portion. This agrees with my experience of optic nerve Atrophy. 
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Let us now see how far these ophthahnoscopic sig^s, and 
the inferences they juatify, will help ua when we approach 
the diagnosis of intmeranial tamours in detail*". Many symp- 
toms must he taken into account if we are to satisfy ourselves 
on these points, and although we have to do with the oph- 
thalmoscopic symptoms in particular, yet it will help us in 
some measure to keep our eye upon some other symptoms 
also. I shall now divide the intracranial cavity into certain 
arbitrary regions, in order that we may know what symptoms 
follow the growth of a tumour in any one of these. Those 
divisions which I have found most convenient are as 



follows :— 

(i) Tumours of the convex surface. 
{2) „ whole hemisphere. 

(3) „ anterior lobe. 

(4) „ middle lobe, 
(j) „ posterior lohe. 

(6) „ corpus callosum. 

(7) „ corpus striatum and optic tlialai 

(8) „ crus cerebri. 
{9) „ cerebellum. 

(10} J, crura cerebelli. 

(l l) „ corpora quadrigemina. 

(12) „ pons varolii. 

(13] „ medulla oblongata. 

(14) „ anterior or ethmoVdo -frontal fossa. 

(15) „ middle fossa. 

(16) „ posterior or cerebellar fossa, 

(17) Miscellaneous intracranial tumours. 

The nature of the tumour, cyst, or thickening, cannot, as 
I have said, be distinguished by clinical methods ; if in some 
cases it may he guessed at, the optic signs would give little 
assistance. It would be impossible even to assume, from the 
presence of neuritis rather than ischtemia, that the timiour 
was of a proliferating or irritative kind, as inflammatory 
action may he the result of lesion from pressure, or pressure 

" IntraorbiUl tumoun are left out of the question tor the wke of breTity. 
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again may be the result of inflammatory accumulations. One 
remark, however, I may make on the oflecta of a certain kind 
of tumour, which is, that intracranial aDeuriems eeem to inter- 
fere less with the special senses than do other tomom-s. This 
conviction had forced itself npon my mind in consequence of 
an autopsy upon a case in which an aneurism of the internal 
carotid, the size of a cherry and close to the chiosmu, had not 
heen attended with ophthalmoscopic signs. I have also seen 
one or two such cases recorded by others, and I think it must 
have struck most of us that intracranial aneurisms seem to 
grow somewhat innocently until their final and terrible catas- 
trophe, I am glad, thei-efore, to find that Ladame distinctly 
expresses the same opinion; he says (p. 29), 'aneurisms seldom 
give rise to symptoms of irritation.' And again, 'Aneurisms, 
whose seat is especially at the base of the skull, have symptoms 
which are very analogous with those of tumour in this region. 
It is remarkable, however, that they rarely gtve rise to dis- 
turbances of the senses.' The explanation of this peculiarity 
lies, I believe, in this, that an intracranial aneurism is far 
more elastic and yielding than a tumour. Aneurisms in the 
head are oflen little more than thin walled bags, which pro- 
bably vary much in their states of distension and collapse. 
The chief exception to this is the tendency of aneurisms of 
one anterior cerebral artery to cause amauroeifl of the one 
corresponding eye, a tendency which is a very important 
element in the diagnosis of such cases. 

(1) TttmouTs of the convexity. 
It is very difficult to isolate the effects of tumours in this 
■Otnation upon the optic nerves. Tumours of the convexity 
tend rapidly to destroy the substance of the brain and to 
iffect the mesocephalon, including the tlialami, the corpora 
niculata, and the corpora quadrigemina. Moreover, fungoid 
\ other tumours springing from the dura mater are very 
ikely to interfere extensively with the cranial sinuses, and 
ihuB indirectly with the ophthalmic vein. Granting, there- 
fore, that neuritis accompanied a tumour of the convexity, it 
ronld remain doubtfiil whether the optic change was set up 
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by direct interference witli the ebb of blood, by destruction 
advancing into the mesocepbalon, or by the direct effects of 
the tumour upon the surface of the hemiBphere ^^. The ques- 
tion IB one of some interest in this way, that the theory urged 
by Gratiolet, that optic fibres spread upwards into the hemi- 
spheres, and are thus the direct means of cerebral perception 
of b'ght, is applied earnestly by Lancereaiis to the explana- 
tion of symptomatic mischief in the disks. He considers, as 
I hare said, that irritation or destruction of certain cerebral 
attachments of the optic fibres is sufficient to set up secondary 
atrophic changes in the nerves and disks. Were this so, 
tumonrs of the convexity would have much interest for the 
physiologist as well as for the physician. 

As I have said, however, it is very difficult to find a case 
of tomour of this seat in which the morbid process does not 
extend deeply into the mesocephalon ; so that it is impossible 
to say how much of the resulting neuritis is due to the super- 
ficial mischief, and bow much to the deeper mischief. Ambly- 
opia, such as to command the attention of the physician, does 
not, as a matter of fact, seem to occur in a large proportion 
of cases of tumour of the convexity. I cannot, however, find 
any satisfactory case in which the optic nerves were carefully 
examined during life or after death. Lebert and Ladamc 
found affection of vision in a few cases. Their cases were 
uncontrolled by the ophthalmoscope; but a lesion of fibres 
stretching up into perceptive ganglia ought to be indicated 
very soon by loss of visual function : indeed, loss of visual func- 
tion should precede obvious mischief in the disks. Cases of 
tumour of the convexity, however, give no encouragement 
to the theory that optic fibres pass up directly, and for mere 
visual ends, into the hemispheres, if I may rely upon the 
cases collected by myself of tumours in this position, which 
amount to five-and-twenty in number, and which represent 
lesions of every superficial part of the brain ^'. A case is 

" Tliia difficulty ie the greater, ae ia so luanj records of autojiBiei Lheae 
■econdsTj |>i>iiitB are not obgerveJ. oi but dightly tnached upon. 

" I noeil icarcel; remind the render that it Las been ahown by nomeroUB 
obaerters, by Volt, BoaentLal, Golti, and many others, that ramo*al of the 
hemuphereB in pigeooa and other uiim«U ii not followed by lou of sight. 
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recorded by Tliomas Suiter in ' Giiy'a Reports/ vol. vi. 1841, 
liich a tuberculous tumour on the surface of tlie posterior 
portion of the right hemisphere was attended with ambly- 
opia. Another case, also, I have in my own note-book which 
was quoted in several of the journals in 1866. It was first 
reporttd by Fraumiiller, A man, aged 28, suffered from 
symptoms of tumour, inchiding headache, vomiting, convul- 
sions, &c., and also from loss both of sight and smell. After 
death a superficial flat (myxomatous) tumour was found lying 
upon the surface of the right hemisphere, Abercrombie quotes 
two cases of this kind, both of which were attended with 
amaurosis ; but it is to be remarked that in both these cases 
the tumour was under the temporal bone, that is to say, near 
the base of the skull. In one of them, which Abercrombie 
quotes from Wepfer, there was an exostosis of 3" broad 
and I " thick on the inner surface of the left temporal bone ; 
the symptomu in addition to the amaurosis being great head- 
ache and convulsion. In the other case, a gelatinous tumour 
of the size of a hen's egg lay also under the left temporal 
bone between the pia mater and the arachnoid. There was 
blindness, together with convulsion. There was also slight 
right hemiplegia, showing that the tumour aflected more 
than the surface, either by consecutive softening or hiemor- 
rhage, or both. Rosenthal, in his recent volume on nervous 
diseases, relates a case in which he found several (' mehrere '} 
tuberculous swellings upon the convexity of the left hemi- 
sphere. He mentions among the symptoms convulsion and 
aphasia, with some mental deficiencies, but does not mention 
any loss of vision. Headache is of course a very common 
symptom in tumours, which thus directly involve the mem- 
branes, and convulsion occurs with the frequency which we 
notice when morbid processes involve the cortical substance. 
Mental disturbance is by no means invariable, but undoubtedly 
common. I find such disturbauces in seven out of seventeen 
of Ladame's cases, but I think this proportion is too small, 
for 1 find them in two-thirds of the cases, nine. in number, 
which I have collected in addition. Tlie relation of amau- 
rosis to other symptoms in these rather easily diagnosed 
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tmnours is, then, headache frequent, convulsion fiequent, 
mental derangement frequent, constipation frequent ; vomiting 
seems to be less common than constipation, and amauroeis is 
occasional, or in simple cases rare. Like fever and strabis- 
mus, it is probably a secondary event, and depends directly 
upon extension of meningitis or softening below, 

(2) Tumours of a whole Aemifpiere, 
Such tumours might be expected to have only the effects 
of tnmours of any one of the lobes, or of the three separate 
lobes put together ; this indeed may be so, but in the present 
state of our knowledge it is well to look at the matter from 
every point of view, and to assume nothing. The size and 
extent of the tumour has probably effects as important as its 
locality. Defect of vision is certainly numerous in tumours 
which occupy all three lobes. Both Lebert and Friedreich 
found this defect in about two-thirds of their cases, Ladame 
in one-half; but Ladame thinks his proportion is probably 
too low. When we see that disturl>ance of vision forced itself 
upon the notice of the physician in so large a number of cases, 
we may well suppose that a far greater number would have 
revealed ophthalmoscopic change. Take, for instance, the 
case quoted by Abercrombie from De Blois, where three 
tumours were found in the right hemisphere in a boy aged 
seven. In this case, although hydrocephalus was also present, 
yet no affection of vision is mentioned. The intense headache 
probably concealed any dulness of vision which may have ex- 
isted, and my experience will scarcely allow me to doubt that 
marked changes might have been found by the mirror, not 
only in this, but in many other cases, of tumour of equal extent. 
The case occurred in 1831, long before the ophtluilmoscope 
was thought of. 

A case is recorded by Powel in the ' Medical and Chirur- 
gical Transactions,' vol, v. p. 219, in which weakened vision, 
dilated pupils, and finally bliudnesH occurred in a ease where 
a tumour was found with three other hardened poriiions (glio- 
mata?) in the upper part of the length of the right hemi- 
sphere. In some of the similar cases I have collected there 
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was hydrocephalus, in others there was none. The careless 
way writers have even yet of including the corpora striata and 
the optic thalami with the hemispheres, and also of calling 
all the nervous centres in the head together the cerebrum 
or brain, makes it difficult to be sure, in partieii!ar cases, 
whether the mischief did or did not penetrate below the ven- 
tricles, or set up secondary changes below them. One thing, 
however, does seem clear, that while in superficial adyen- 
titioos growths upon the convexity, loss of sight is rarely 
present, in tumours which occupy the mass of one hemisphere 
affection of the optic disk must rarely be absent. We should 
still, of course, expect to find convulsion a common feature 
in disease so deeply involving the cortical substance ; while 
hemiplegia would be less common, and would occur only 
when the mesocephalon was compressed, softened or involved. 
Such is the conclusion derived from the cases themselves, the 
relation of symptoms being — headache very common, con- 
vulsion very common, mental deterioration, amaurosis, and 
constipation common ; vomiting and hemiplegia not bo com- 
mon. A young lady whom I saw once or twice with Mr. 
Teale presented this array of symptoms with fine choked 
disks. After death a tumour was found occupying almost the 
whole of the right hemisphere. We diagnosed tumour of the 
hemisphere but had nothing to tell us of its extent. Fever 
is rarely mentioned, and probably occurs only in company 
with meningitis. Other nerves of the base unaffected unless 
by extension of meningitis, which seems to have been the 
cause of ptosis or strabismus in one or two instances. 

I may perhaps remind the reader that recent observers are 
disposed to attribute emotions, if there are such things, rather 
to the right hemisphere. Certainly I find emotional dis- 
turbance to have been more common in disease of the right 
brain. 

(3) Tumours of the anterior lobet. 

Dr. Russell Reynolds, in bis ' System,' page 483 (od. 1868), 
thinks that ' convulsions are most frequent in tumours of the 
cerebellum, and that they diminish in frequency as the seat 
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of lesion advances forwards, i. e. through the posterior and 
middle to the anterior lobes of the cerebrum ; and that 
anuiurosifi, impaired articulation (speech?), and int«Uigeace 
observe a contrary relation to those lobes, being most conamon 
when the tumour ie in the anterior cerebral lobes, and relatively 
lees frequent as the seat of the tumour retrogrades.' I have 
myself only met with the one ease of tumour in an anterior 
lobe, to which I have already made allusion {App. No, 8i); 
but I have eollccted records of tliirty-eight well-marked cases. 
In nine of these only are dimness or loss of vision noted ; but 
of course ophthalmoscopic signs may often have been present 
though no loss of vision was observed. Some of these cases 
are well reported, and my impression from these well-report«d 
cases is, that optic signs will be found to occur frequently in 
tumoiur of the anterior lobes. Consecutive mischief soon 
reaches the pituitary region, as in my own case, and some- 
times the morbid growth penetrates the orbital plates. I have 
not included these latter cases, however, as disturbance of the 
eye must occur in them ns a matter of course ; and tbey are, 
&om our present point of view, to be called orbital rather 
than encephalic tumours. Dr. Todd described an interesting 
case in the ' Medical Times ' of 1853 (vol, ii. p. 166), where 
a large hard tumour in the anterior lobe of the right hemi- 
epbere caused convulsion and amaurosis without paralysis. 
The optic tracts were softened, and the corpora geniculata 
were of an abnormal colour. The optic nerves examined 
under the microscope presented numerous oil globules. It 
seems a priori very likely that progressive softening surround- 
ing tumours of this region should invade the optic tracts 
and nerves, and thus cause primary atrophy ; but at present 
our ophthalmoscopic evidence is scarcely sufficient to bear 
this out. Lancereaux, in the valuable essay to which I have 
referred, on 'Amaurosis in connection with degeneration of 
the optic nerves in eases of alteration of the cerebral hemi- 
spheres,' publishes an admirably described case in which a 
serous cyst of the right anterior lobe was found, with atrophy 
of the geniculate bodies, optic tracts, left cerebral peduncle, 
and pyramid, with the corresponding column of the cord. 
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Tliorc was no hydroctphulus. Laucereaiix is convinced that 
in this case there could not have been any preEsure upon the 
sinuses at the base. In a second case, recorded with equal 
minuteness, a neoplasm the size of a duck's egg was found in 
the left anterior lobe coexisting with softening of surrounding 
part«, alteration of the optic tracts and nerves, and slight atrophy 
of the lefl cerebral peduncle and pyramid. In this case, bow- 
ever, there was hydrocephalus, and the corpora quadrigemma 
were compressed ^^. The symptoms were headache, dizziness, 
convulsions, amaurosis ; no palsy of movement or sensation. 
With the mirror Liebreich found the left disk pushed forward 
and greyish ; arteries thin and pale ; veins swollen and dark ; 
right disk less prominent and white, and falling into atrophy ; 
vessels almost lost, Ladame, again, gives an interesting case 
recorded by Nolte, ' Med. Zeit. f. Ileilk.' No. 38, 1835, in 
which ' oscillating amblyopia ' was found to depend upon the 
pressure of a distended third ventricle upon the chiosma. The 
ventricular dropsy coexisted with a tumour in an anterior lobe 
the size of a duck's egg. It is unnecessaiy for me to sdd to 
this section ; in the vast majority of cases recorded the mirror 
was not used ; \vhile, on the other hand, those who used the 
mirror record only jmsitive instances. I have said enough, 
however, to show that amaurosis does often coincide vrith 
tumours of the anterior lobes, and signs visible with the mirror 
occur no doubt, much oftener, as we see from case No. 8a in 
the Appendix, where Dr. Jackson found optic neuritis in a 
patient who was able to read. After death a tumour was 
found in the letl anterior lobe. The amaurosis seema to be 
due, in some cases to ventricular dropsy, with pressure on the 
chiasma, the tracts or the corpora quadiigemina, in which 
cases we should probably see atrophy as tiie first morbid 
change in the disks ; in other cases, as is the second of Lance- 
reaux, the choked disks were found which were due to pressure 
upon the basal sinuses, probably direct. In three cases I find 
records of the tumour with the brain matter below it liaving 

" SucU waa tho chbci aluo in an exam|ile wliiuh I extracted from Vir- 
chow'a ' Krank. GeschwOlule,' p. 661-3 ■ ^i"l "" wliicli icsaened viaunl poWBr 
coexiiled with a taberculu tumour or the right aiiteiior lobe. 
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caused atrophy of the optic nerves by direct pressure; and, 
lastly, it seems likely that atrophy of the optic nerves may 
result from the extension of softening in their direction, this 
softening not being due, I think, to imphcation of optic fibres 
in the hemispheres, as Lancercaus would have it, but to mere 
extension by contiguity to the nerves, trat-te, or corpora tjna- 
drigemina, or more frequently to pressure upon their blood- 
vessels. I have no evidence that neuro- retinitis occurs in 
these cases unless meningitis be present. The summary of 
the other symptoms of tumour of the anterior lobes seems to 
be — headache (frontal or general), mental derangement, con- 
vulsions, aphasia (if the mischief be in the left brain), and 
anosmia. Hemiplegia and disordered sensation are absent, 
unless softening or pressure extend to the mesocephalon. 



{4) Tumourt of ike middle lobes, 
I have Boen no case of tumour confined to the middle lobes. 
Ladame enumerates twenty-seven cases, to which I have 
added notes of four others. In several of Lailame's cases, 
however, the mischief involved the rest of the hemisphere 
also, or involved the mesoecphalon. Ladame only mentions 
hydrocephalus in two cases. External squint, as we should 
expect, now becomes more common, and occurs in about one- 
fourth of the cases. Ladame records amaurosis or amblyopia 
in seven out of twenty-seven cases. Qalezowski records very 
carefully a case in which a fibro-plastic tumour of the right 
middle lobe caused amblyopia, and after death was seen to 
compress the mesocephalon forwards and downwards. The 
thalamus, tract, and geniculate body were also crushed. Indeed, 
even the bones at the base were injured, so that the case may 
be considered too extreme a one for our present purpose. The 
size of the tumour is not mentioned. As hydrocephalus does 
not seem to he a very frequent companion of tumours in this 
seat, amaurosis, when it occurs, is probably due rather to the 
direct action of the tumour in the way of pressrire or soften- 
ing. In Case 84 in the Appendix, however, an ounce of 
fluid woB found in the ventricle of the opposite side. In 
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most of Ladamc's cases in which amaurosis is mentionetl, 
campressioD of the optic nerve is recorded among the post- 
morteni discoveries. We have no means of knowing, as yet, 
how oftiun the mirror would reveal congestive changes in the 
disk in tumours of the middle lobes, hut prohahly much less 
oden than in tumours originating at the base, I publish one 
of my own cases in the Appendix (No. 84) in which optic 
neuritis was present. 

The nearnesB of the mesoccphalon explains the frequent 
occurrence of palsy of motion and sensation in cases of tumour 
of the middle lobes. Ladame found hemiplegia in half of his 
coses, and slighter palsy in many more ; disturbed sensibility 
he found in ten cases. I have a curious case now under my 
care in which many good observers accept my diagnosis of 
tumour of the right middle lobe with the thalamus, and in which 
there is some weakness of the left side, but more especially 
a curious degree of antesthesia. When his eyes are closed, 
the endeavours of tliis patient to pick up anything upon the 
table are very odd failures ; indeed, he often has the object in 
his hand without being aware of it, and continues his groping 
efforts. There are no ophthalmoscopic signs. Headache in 
the parietal region is generally present, but psychical de- 
rangement is absent in one half the cases, or even more, at 
any rate during the earlier stages. On the whole a some- 
what greater frequency of amaurosis and the appearance of 
deranged sensibility distinguishes tumours of the middle from 
those of the anterior lobes. When the disease is on the left 
side, there would probably be some frequency of aphasia, 

(5) Tumouri of He pos/erior lobet. 
My own experience seems to be peculiar in the matter 
of the connection of amaurosis with tumours of the posterior 
lobes. Of Ladame's fourteen cases amaurosis occurred in two 
only, and be grudges the symptom in one even of these, as 
bo will have it to have been an accidental complication. 
I have had, however, one case of tumour of a posterior lobe 
attended with amaurosis, the heads of which are given in the 
Appendix (No. 86). I publish there also tmother (No. 57), quoted 
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from Dr. Lomax of Philadulphia, which may I<e considerud 
here though the miBchiof was probahly rather of a sclerotic 
kiad. Griife [loc. eit.) gives a case in which optic neuritis co- 
existed with headache and convulsion, and in which a myxoma 
the size of a small apple was found ' at the posterior extremity 
of the right hemisphere.' Laneereaux, again {loc. cil.), quotes 
a case (Bainbridge, 'Med. Times/ April lo, 1840) of a child 
of nine, who had headache, vomiting, convulsions, and amau- 
rosis as consequeneee of a ' medullary sarcoma' of the left 
posterior lobe. The corpora quadrigcmina were here found ■ 
softened and pulpy. In a case of hydatid of the left posterior 
lobe with amaurosis recorded by Dr. Barker in the tenth 
volume of the 'Pathological Transactions,' no mention is 
made of the state or position of the mesocephalon. In 
Dr. HughlingB Jackson's case (Appendix, No. 85) the choked 
disk coexisted with dilated ventricles. Finally, Gnlezowski 
{loc. cii.) records a case in which amaurosis slowly came 
on with other and obscure cerebral symptoms ; mischief 
was found in both posterior lobes, and the cori^ora quadri- 
gemina were injured, partly iodt'cd destroyed. Amaurosis 
must, I think, occur more frequently therefore in conse- 
quence of tumour of the posterior lobes than is generally 
said to be the case. When it does occur I am disposed to 
attribute it in many cases to interference with the corpora 
quadrigemina, either by means of transmitted pressure or 
transmitted softening. If this be so, the ophthalmoscopic 
appearances should be distinctly subsequent to the first com- 
plaint of dimness or of blindness, and the only change to 
be looked for in the disks should be atrophic. In other eases 
no doubt hydrocephalus is the nexus, as in No. 85. The 
posterior lobes lie close upon the straight sinus and the veins 
of Galen, so that ventricular dropsy would soon have reason 
to appear. Such a case is also published by Bateman in ' The 
Edinburgh Medical and Surgical Journal' {1805), vol. i. 
p, 150. The case is re-published in the Appendix (No. 66). 
That the swelling in this ease was an abscess, need not, 
I think, prevent my quoting it in the present connec- 
tion. As regards the other symptoms of tumour of the 
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posterior lobes, we find that psycliical disturbance is very 
common, a clinical fact which bears closely upon §ome recent 
speculations by Bastian and others concerning the function, 
of these lobes, and of the remarkable cells contained in their 
convolutions. There can be no doubt that the mere anterior 
position of the frontal lobes excites a prejudice in their favour 
which is unreasonable. Vomiting-, again, is commoner with 
tumours of this seat than wlien placed more forward. Con- 
vulsions also are prominent, as in all mischief irritating the 
cortical substance. Headache, sometimes occipital, but more 
often of a general character, is rarely absent. Disturbances 
of eeneation are as rare as in tumour of the middle lobe they 
common. Complete hemiplegia is rarely seen in simple 



(6) Tuiaours of corpus callomm. 
I only have before me the four cases collected by Ladame, 
The symptoms of tumour of this region seem to be those 
of tumour of the hemispheres. In no instance was sight 
affected, nor was it affected in the cases of deficient corpus 
calloEiun recorded by Langdon Downe, 

(7) TuMOHTi of corpora striata and thahmi. 
It is a curious commentary upon the thalamus opticus, 
that tumours therein do not affect vision with anything 
like constancy. If they involve the hinder and outer por- 
tion of the thalamus, one would surely look to see the sight 
affected and the nerves injured, but I think, as a mntter of 
esperienee, that tumours, like bleedings, rather prefer the 
forward portion and the striate bodies. Nevertheless, among 
the large number of cases of which notes are before me, 
involving the under and hinder part of the thalamus, I 
certainly find many in which tumours were discovered, 
and yet no visual defect is mentioned. This curious result 
reminds us of the fact that hsemorrhage, which so often 
affects these bodies, has rarely a destructive effect upon 
vision. Galezowski found defect of vision recorded in seven- 
teen cases out of sixty-two of lesions of the thalami. I have. 
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indeed, numerous cases before me in which amaiirosis wae 
seen in tumour of this region; but many of these are the 
sort of exception which prove a rule. In one case of amaur- 
osia a tumour was found in the left thalamus, but there 
was also another in the left lobe of the cerebellum, if. 
Bouchut, among the eases which, with and without proof, 
he records as tumours of the encepbalon, gives one case 
ivith an autopsy. In this case congestion of the disks was 
noted during life, and three tumours were found in the left 
striate body and thalamus after death. But there was also 
a tumour in the medulla oblongata. In this case M. Bouchut 
found the lefb disk more oadematous than the right, and 
from this and other cases he hazards the assertion, that we 
may in such cases determine the side of the lesion by the 
side of the chief optic trouble^*. I believe there is no 
good giound for this supposition ; in my own experience, 
accident enters far too much into the genesis of symp- 
tomatic changes in the disks to enable us to draw definite 
conclusions of this kind. But this by the way^". If I 
analyse further the cases of tumour of the thalamus or 
striate body which were attended with amaurosis, I come 
to a case of Friedreich's {he. cU.) in which amaurosis co- 
existed with a tumour the size of a hen's egg in the right 
thalamus. Here, however, this careful pathologist notes 
that the corpora quadrigemina were quite crushed. Another 
very interesting case is recorded, too, by Lcyden in Virchow's 
'Archiv.' for 1864 (B. xxiv.); but in this there was pressure 
upon the vein or veins of Gaten, and consequently hydro- 
cephalus was a prominent feature at the autopsy. The 
tumour was in the left thalamus, and was the size of an 
apple. In a case recorded by Dr. Johnson in the 'Med. 
Chir. Rev.' Jan. 1836, there were cysts in the left ven- 
tricle beside the mischief in the thalamus; and in a case 
recorded in the 'Lancet' (1850, p. 682), a carcinoma in 
the left thalamus not only caused amaurosis, but a degree 

*" 'Du Disgniwlie <lea Muladies Ju Syatime Nerireuii,' p. 31K. 
* I may miy h.:re, th»t Iho many assertioiu «o »eo in cone reports, bbat one 
eye ttloaa ww ktfooted, have no vslue anlew Ibe raiirur wm ussit. 
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of dilatation of the pupils and of involuntary micturition 
which suggest that the tumour involved also the neigh- 
l>ourhood of the corpora quadrigemina. I myself recently 
had an autopsy upon a case of tumour in the right thalamus 
nnd corpus striatum, which I had attended in consultation 
with Mr. F. Hall of Leeds. There were no ophthalmoscopic 
signs of change during life, hut a sarcoma the size of a hc-n'a 
egg, occupying the right striate hody and the anterior half 
of the thalamus, was disinterred, and it was surrounded hy 
a layer of atrophic softening. The optic nerves and corpora 
quadrigemina were normal, the sinuses were free. On the 
other hand, I am now attending a man under the care of 
Mr. Mann, of Leeds, in whom we have reason to suspect 
tumour of the right corpus striatum, and he has well-marked 
choked disks. In the thirteenth volume of the ' Medico- 
Chirurgical Transactions,' a well-knowu case of tumour of both 
thalami with amaurosis is reported by John Hunter, junior; 
but there was great disturbance of almost all the encephalic 
Unctions. Absence of optic changes seems, then, to be com- 
mon, perhaps the rule, in tumours of the striate bodies and 
thalami which do not press upon the corpora quadrigemina or 
the veins of Galen, aud this seems to bear somewhat against 
the vasomotor theory of optic disturl)ance. Fortunately, there 
are other symptoms of a more constant kind, in the disturb- 
ance of the motor tract. Convulsions are generally present, 
and contralateral hemiplegia of more or less severity, ac- 
cording to the degree in which the motor fibres are thrust 
aside or sundered. Some degree of loss of memory and 
mental application is generally present, and speech is gene- 
rally affected in some measure, though rather in the way of 
drawling or defective articulation than of aphasia proper. 
Vomiting and constipation occur in many but not in most 
cases, and severe headache is less frequent than in tumours 
which grow nearer the membranes. 

(8) Tumours of the crura cerebri. 
Tumours of the erus are not very imcommon. I have 
h'leoonls of eleven cases before me, and they bear oat the 
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belief that leeione of the cms arc ensy of diagiioeis. The 
best eesay upon the pathology of these casCB is by Dr. Her- 
tnana Weber, and ie contained in the twenty-eixth volume 
of the ' Medico-Chirnrgical TranBactions,' His cases, how- 
ever, were not cases of tumour. In addition to the invari- 
able or almost invariable lesion of the oculomotorius, visual 
defect is ofben noted. A case is reported by ^Ir. Paget 
in the 'Medical Times' of February, 1855, in which a 
tumour of an inch in length and half an inch in thickness 
was found in the right cma of a man aged 41, There was 
anesthesia of the right arm, dizziness, palsy of left face, 
and oculomotorius and convulsions of the limbs of the same 
side. The sight was weakened**. In a case quoted from 
Mohr by Ladame, in which amblyopia was found, a tumour 
in the left eras was seen to comprese the corpora quadri- 
gcmina, and to have involved them also in a belt of 
softening. 

Dr. Hughlings Jackson, again, records a case (Appendix, 
No. 88) in wbich optic neuritis coexisted with a tumour 
of one crua. In a case lately eit«d by Dr. Hoffmann, 
and quoted in several journals, in which a tumoiir the size 
of a cherry-stone was found in the left, cms, the following 
symptoms were noticed : — paresis of the left limbs, some 
anaesthesia of the left face, palsy of the left oculomotor 
nerve, and amaurosis of the right eye, with atrophy of the 
nerve. The left eye was affected with glaucoma. On the 
whole, then, clinical experience bears out what anatomy 
would suggest, namely, that swellings of the crura which 
lie 80 near the optic tracts, corpora geniculata, and corpora 
quadrigemina, tend often to involve and injure these parts, 
and to set up a corresponding defect of vision. As regards 
the ophthalmoscopic appearances in particular, we have only 
Dr. Jackson's case to guide us; but I am disposed to guess 
that primary atrophy due to compression or softening of 

" If I may depart from tbe Bubject in n note, I would refer bIso to Lhe 
incontineniie of urino recorded in thifl interesting caae, which ramindi) ub 
of Burij^'i nmertiun, Uiat contmctions uf the bladder ftrc c&iued hy irritAtiDg 
the crura cenbri. 
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the visual centres or tracts, would be a commoner result 
tlian optic ueiiritis in cases, that is, of tumour of the crus 
uncomplicated with meningitis. I have an inttTcsting ease 
under my care at present, presenting complete palsy of the 
left third nerve with decided and progressing palsy of the 
right nerve also. For the rest, motion, sensation, and intellect 
are unaffected. I believe the case to be one of tumour; it 
is scarcely worth reporting without an autopsy, but I may 
state tliat primary atrophy of both optie nerves is present. 
It may be, however, that the supposed tumour ib in the 
corpora quadrigemina. Tumours of the crus alone are too 
small to raise intracranial tension, they do not press directly 
upon the hssol sinuses, and they are perhaps more likely to 
compress or soften the parts of vision than to irritate them, 
unless meningitis be present". The other sjTuptoma of 
tumour of the crus are— palsy of the oculomotorius on the 
same side (tiis is almost invariable, and the tumour soon 
involves the origin of the opposite oculomotor), dizziness 
(depending more or less upon diplopia), disorders of both 
Benaation and motion^", the latter (if not the former also) 
being contralateral. Paralysis of the facial on the opposite 
Bide ia common, and may perhaps be due to disturbance 
of certain fibres which arc now said to pass from the motor 
ganglia, through the crura, to the nuclei both of the facial 
and hypogloBsUB. Weber considers that the vagus is espe- 
cially involved in disease of the crura ; hut his opinion is 
not supported in any definite way by my cases. Headache 
is lees common than dizziness, and vomiting and constipa- 
tion, though present in some cases, do not seem generally 
to he well marked, The mental functions are not implicated 
until quite the later stages of the disease. 

" In one of Dr. Weber's caww {loe. eil.) ona opWo nerre wag fonnd W 
be dei^nerat«d in the port which bordered npon the cnia. 

•• Weher aayt that neaution is ditturbed on Ihe opponite ride. This loenifl, 
howerer. u jet Dnoert^n. I nuiy my thmt I coUected & number of case* for 
pnblicntion aboot a year ago, to prove that leaioiu of a certAin diatrict of the 
foot nf the cnia oatside tho thalamUB causa cutaneous aiini«theBia. I atill 
intend to publish (hcau cases, but 1 find thai othotB have said my things beforo 
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(9) Tumonrg of the cereliellum. 

The very common association of amaurosis with discasoB 
of the cerebellum is an old Buliject of speculation, and some 
pathologists have been tempted to suppose that the eereljelJum 
is in some way a visual centre. Such is certainly not the case; 
but, as we shall see, it is by no means easy to explain the 
reason why disease of the cerebellum so often set* up disease 
of the optic nerves. That absence of the cerebelliun does 
not include absence of vision, is clear from the woll-linovvn 
cases published by Cruveilhier^* and Combette*", in wliich 
there was a congenital absence of the cerebellum with pre- 
servation of the special senses, and of sight in particular. 
In these cases the corpora quadrigemina were intact. Two 
main points offer themselves to us when we seek an explana^ 
tion of the influence of cerebellar disease upon vision: the 
lirst is tliat no function has as yet been definitely appro- 
priated to the cerebellum ; and, secondly, that, isolated as 
the organ seems to he, yet its troubles have nevertheless a 
way of making themselvea felt beyond itself. I have tie 
records of oue hundred cases of tumour of the cerebellum 
now before me, and I might easily have added to the number, 
had I thought it worth while. Seventy-seven cases are 
tabulated by Ladame, Tlie very variety and multiformity 
of the symptoms in these cases is sufficient to show that 
no generalization can be drawn from them unless it be of 
a negative kind, and to show, moreover, that diseases of 
the cerebellum, when they reveal themselves, do so rather 
indirectly by setting up secondary disturbanees elsewhere. 

It seems likely, indeed, that the only symptom which 
really belongs to disease of the cerebellum itself, is a degree 
of weakness of the limbs which does not amount to definite 
palsy. To call the organ a centre of motor co-ordination, 
is, to my mind, a very thoughtless hypothesis, for surely 
every point in the body where two nerve-fibres are brought 
into functional relation, is so far a centre of co-ordination. 



*• • Anat. Pathol." vul. 1. part is, p. 5. 

" ' Jourunl de Pfaynologie. par Mageadie.' toL xi. p. ij. 
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The cerebellum appears to me to be rather a reservoir of 
force where, by the means of the posterior columns, tension 
is stored up during times of repose to be given out during 
times of demand. Want of capacity of motion rather than 
palsy, is what we should look for in the loss of such an 
organ, I must not, however, pursue this point farther now, 
but I have much evidence in support of my view, derived 
both from human and comparative physiology. It is suffi- 
cient for present purposes to dissociate vision from the 
possible functions of the centre. 

As to the second point, which is the remarkable disturbing 
power which diseases of the cerebetlmn have upon the other 
. encephalic centres, I have more to say, as affection of vision 
[ is included among these interferences. It is unnecessary for 
me to relate cases in which tumour of the cerebellum has 
coexisted with amaurosis, for the coincidence is universally 
admitted to be common. I publish one case, however, which 
was kindly sent to me in manuscript by Dr. Roberts of Man- 
chester, in further proof of the fact, sometimes disputed, that 
amaurosis is often found in connection with diseases of the 
cerebellum which are not tumours. Dr. Dickenson and others 
have published similar ca^es of cerebellar softening with 
amaurosis. 

Among the symptoms of cerebellar disease which are not 
due to the nerve destruction of its own tissue, but to inter- 
ference with other parts, are occipital headache, due probably 
to stretching of the tentorium and membranes ; troubles 
in swallowing, circulation and breathing, due to interference 
with the medulla ; irritation of the genitals, due perhaps 
to irritation of the same region; convergent squint and 
dilatation of pupils, due to interference with the nucleus of 
the sixth nerve and with the quodrigeminal bodies ; cou- 
Tulsious, due to interference with the great underlying motor 
strands below the fourth ventricle ; vomiting, of uncertain 
caufation, but occurring rather in cases of congestion and 
swelling mischief than of mere nerve tissue destruction ; and 
so on to amaurosis, occurring with both kinds of mischief^ 
and the cause of which we have to leam, if we can. 
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Let UB now begin to learn from tho other aide, and ask in 
what way the optic nerves betray their disturbance ? Unfor- 
tunately, in very few cases have we the control of the mirror 
to satisfy us in this matter. Galezowski {op, pit.}, gives a 
casL' of tumour of tht; cerebellum with the ophthalmoscopic 
appearances. The state of the disks seems to have been 
ischfemic rather than neuritic, though he calls it neuritis, and 
refers it to proixigated irritation by way of the processus ad 
testes. A tumour was found in the ' untero-inferior ' part of 
the cerebellum upon the petrous bone, and thrusting the left 
lobe towards the median line. The retina was cedeniatous and 
infiltrated, and many little haemorrhages were found in it. The 
optic nerves were softened and degenerated, and the chiasma 
was ' small, greyish, and pulpy.' The state of the ventricles 
is not mentioned. In a case of myxosarcoma of the cerebellum 
described by Leber (in the ' Arch. f. Ophth.' vol. xiv, part ii.), 
he observed a state of the disks suggestive of the passing away 
of the choked disks and the commencement of subsequent 
atrophy. After death the disks were thickened with increase 
of connective tissue, while the length of the nerves presented 
only atrophied fibres with fat granules. Atrophy of the disks 
was complete before death. In the Appendix, again (No. 93), 
will be found a case of tumour of the cerebellum also alt«nded 
with the choked disks. Although our knowledge of the ap- 
pearances of the disks in the early stages of disease secondary 
to cerebellar tumour is thus defective, yet we have ample evi- 
dence that in the later stages white atrophy is very common. 
At this period sight is more or less lost. Certainly it would 
seem that primary atrophy — atrophy without blurring or 
ragged edges — is a very common result, and tliat in cases of 
cerebellar tumour, sight is soon affect-ed, and dimness quickly 
advances to blindness. Amaurosis pure and simple, white 
atrophy with loss of sight, and probably not preceded by 
neuritis or ischjemia, seems, if we may judge from clinical 
histories, to follow tumour in this region more decidedly 
than tumour elsewhere, save at the anterior base. What we 
have to account for seems to be, first, primary atrophy; 
secondly, and less commonly, the choked disk; thirdly, and 
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probably less commonly still, n euro- retinitis. Now bow are 
we to explain these occurrences ? Galezowski, following many 
other writers, says unhesitatingly", 'We can only attribute 
the amaurosis in cerebellar affections to the propagation of 
secondary inflammation up . to the optic centres' (corpora 
quadrigfmiua) . At present, we have only to deal with cases 
of tumour, and in these cases I very much doubt the accuracy 
of this somewhat positive conjecture. 

I have said that in examining the injuivBd tissues which 
snrround encephalic tumours I fail in the large majority of 
cases to find any evidence of acute proliferating processes, 
and that I find evidences rather of occlusion of blood-vessels 
with simple degradation and traces of hemorrhage. That 
softening may extend to the corpora quadrigemina by way 
of the processus ad testes I think likely, but I wait to be 
convinced that any inflammation reaches them. Progres- 
sive softening, reaching the visual centres, is probably one 
cause of loss of vision and of nerve atrophy, "When we 
further cooBider the position of the cerebellum, and re- 
member how closely it is invested by its containing struc- 
tures, by the rigid occipital box, and by the dense tentorium, 
we shall see at once that any enlargement of its volume, 
however slight, must soon exercise strong pressure upon the 
walls of its box. Pressure upon the occipital bone means 
pressure upon the lateral sinuses, and pressure upon the ten- 
torium also means pressure upon the straight sinus, upon the 
outlet of the veins of Galen, and upon the torcnlnr Herophili 
itself. It is evident, then, that slight enlargementa of the 
cerebellum must very soon interfere seriously with the reflux 
of nervous blood. Again, if we leave the blood-vessels and 
turn to the relative position of the soft parts, it is clear that 
in enlargement of the cerebellimi, especially of its median 
ftud anterior parts, there must be a resolution of the pressure 
in the direction of the mesocephalon, as this is the direction of 
least resistance. Were this found to be the case, we should see 
the corpora quadrigemina flattened, and we should infer that 
their function was suppressed. In the notes before me, I do 
" Zmc. oit. p. i6fi. 
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not find that special attention tas been given to this point, 
though the very frequent mention of 'pupils widely dilated' 
is suggestive of pressure upon the corpora quadrigemina. 
As regards the transmission of softening to the corpora 
quadrigemina, I find in one case {No. 85 of Ladame) that 
softening of the corpora quadrigemina and atrophy of the 
optic nerves was found to coexist with a cerebellar tumour 
of the size of a hen's egg. Amaurosis was among the 
symptoms. It would seem to me, then, that softening and 
pressure, rather than inflammation, are the agents of in- 
terference with vision. But it is to the interference with the 
venous circulation that I would attribute the amaurosis in a 
large number, if not in the majority, of cases of cerebellar 
tumour. We have seen how this interference takes place, and 
we shall no longer be surprised to find that ventricular dropsy 
is consequently found in so great a proportion of these cases. 
Hydrocephalus is actually mentioned in the majority of cases, 
and, so carelessly are autopsies made or noted, in many more 
where no allusion is made to the state of the ventricles, we 
may supi>ose that it existed to some degree at least. Now 
I have already pointed out how large a part is played by 
ventricular dropsy in causing optic atrophy, and if 1 turn 
to my cases of cerebellar tumour I do not lack further 
evidence on tins part. Not only must the great dropsy 
of the side ventricles have compressed the optic tracts in cases 
where, however, no examination of the tracts is recorded, 
but I find in several cases, that the direct pressure of a 
distended third ventricle upon the chiosma was observed 
and noted. In case No. 67 of Ladame, for instance, we 
read, ' loss of vision and third ventricle distended.' In a 
case published by Bouchut, in the ' Gazette des Hdpitaux/ 
No. 144 (1854), we read, 'complete amaurosis,' — 'third ven- 
tricle distended;' and in a case which came under my own 
observation, a distended third ventricle had flattened and al- 
most destroyed the chiasma, which was thin, grey, and scarcely 
consistent. If neuro-rerinitis were found in a case which 
presented the symptoms of cerebellar tumour, I should attri- 
bute it to meningitis. I can find no evidence to lead me 
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to ETUppoBe that tumours, although they may be called 
' foreign bodies,' set up irritative proliferation whieli travels 
along brain substance from the cerebellum to the eye; and, 
OQ the other hand, I find that meningitis has been found 
to coexist with cerebellar tumour in many autopsies, especially 
when these tumours were superficial. Cerebellar tumours, 
moreover, are often tubercles, and in these cases a coexistent 
tubercular meningitis of the base would be likely i 
To sum up, then, the frequent concurrence of i 
with cerebellar tumour depends chiefly upon the neigh- 
bourhood of the corpora quadrigemina, and of the great 
encephalic veins and sinuses. Its causation is most com- 
monly due, perhaps, to the ventricular and subarachnoid 
dropsy, which results from venous stoppage, and which 
crushes the nervous centres or tracts of vision, or in an early 
stage chokes the optic disk. In other cases it is due to the 
advance of softening from the circumference of the tumour 
along the processus ad testes to the corpora quadrigemina. 
The optic nerves waste, either as a consequence of the destruc- 
tion of the visual centres, or because they are tbemselvea 
compressed. In many cases, where the mischief is due to 
venous arrest, a period of strangulation may be seen to 
precede the more complete destruction, if sought ibr in time. 
The state of iscbaemia papillae, indeed, has no doubt existed 
in some cases where no disturbance of viaion is recorded, and 
where few or no ophthalmoscopic examinations were made. 
True neuro-retinifis seems to occur but rarely, nor should we 
expect it to occur, save when meningitis is present. In 
cases of tuberculous tumours, meningitis of the base may be 
often present, and neuro-retinitis may be its consequence. In 
very superficial tumours of the cerebellum, as of other super- 
ficial parts of the encephalon, adhesive meningitis is also a 
common event, and may, in rare cases, propagate itself to 
the middle fossa, and so to the optic nerves. 

I have already (page 157) enumerated the various other 
symptoms which must be looked for in connection with the 
optic signs in cases of tumour of the cerebellum. 




i 



162 OPHTHALMOSCOPE IN [chap. 

(lo) Tumours of the crura cerebelli. 

Ladame gives two cases only of tumour of the pontine 
crura of tho cerebellunij but to these I have been able to 
add seven more. I make a separate heading of these cases, 
because in six cases vision was profoundly affected, in two 
vision is not mentioned, and in one vision was unaffected, but 
neuritis was discovered by the mirror. In this lust case 
only have I not«s of the ophthalmoseopic appearances : the 
case is published by Manthner, in bis * Ijehrhuch der 
Ophthabnoscopie,' p. 393, In the right cms cerebelli ad 
pontem was found a sarcoma the size of a walnut. There was 
considerable dropsy of the ventricles. {Vide Appendix, No. 
91.) The ophthalmoscopic appearances bear out the conjectures 
I have previously made concerning the mediation of hydro- 
cephalus in these and like cases, and concerning' the effects 
npon the eye. Although Mauthner uses the expression 'fully- 
developed neuritis' in describing the state of the disks, yet 
this was not descending neuritis, for at the autopsy the 
microscopical examination showed that the niischief was quite 
confined to the disks, the nerve above and the retina beside 
being quite normal. It adds to the significance of this 
atriking case, that it is the only case in which vision 
is reported to be unaffected. Mauthner says distinctly, 
that the patient enjoyed perfect eight up to the end of 
hig life ('voile Sehscharfe bis an sein Lebcnaende ') . Here, 
then, clearly we had not to do with pressure on the corpora 
quadrigemina, or with destruction of these bodies, as was 
probably the case in some of the other like instances in 
which amaurosis was present ; hut we may assume that the 
isehiemia of the disks was due to the pressure of the 
hydrocephalus upon the cavernous sinns, or that the ischsemia 
and hydrocephalus were common direct resulte of the venous 
arrest caused bj' the tumour. 

I have notes of three cases of tumour of the superior 
peduncles alone, and in all three sight was affected; these 
cases corroborate my remarks in the previous section, to 
which I need not m:ake any addition. Among the con- 
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comitant Bymptoms of lesion of the crura cerebelli come 
those remarkable lateral movements, or movemenfa of rota- 
tion of the hea<I and body, which have been noticed in these, 
and in some other one-sided lesions, by many observera. 
Headaches and dizziness also occur, and hemiplegia, which 
probably depends upon more or less interference with the 
great motor strands continuous with the crura cerebri. 



(ii) Tumouri of the corpora quadrigemma. 

Hitherto, in classifying our tumours, we have not been 
very careful to be sure that they were limited to the 
part under discussion. In cases of tumour of a lobe of 
one hemisphere, for instance, we were already pretty sure that 
it could only affect vision by affecting also some part of 
the encephalon other tlian its nominal scat, and we had 
to learn whether this was commonly the ease. Latterly, 
however, we have had to look more carefully to the exact 
seat of the tumour, and in discussing the effect of tumours 
of the corpora quadrigemina upon vision, wo have to look 
minutely to the very place of the tumour, as we are led 
to suppose in this case that the tumour destroys vision 
directly by abolition of these gangba themselves, and not 
by abolition of some neighbouring or connected part. We 
have certainly found amaurosis commoner as the tumours 
approached these bodies, and we have now to investigate 
the effect of tumours actually in them. 

Obscure as the mattar yet remains, we do nevertheless 
attribute visual perception to the corpora quadrigemina, if 
we make any assertion on the subject at all. Comparative 
anatomy and experimental physiology seem to point to the 
quadrigcminal bodies as optic ganglia, if not the only ones. 
The functions of the geniculate bodies, closely intimate as 
they are with the optic nerves, seem as yet imknown ", nor 
have we determined the functional relations of the little 
nucleus in the thalamus which has been so well demonstrated 
** It seemB probable that tbe; are a msdiuni of conuminioatinD between the 
nervea of vialon uid tbe bemiipbere or brnio pmper, wblle the nucleoB in the 
tbaluQus maj ocx^diiiKte visDal witb genentl aenmtion. 
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by Dr. Broadlwiit. These aaaociated gang-lia must be concerned 
with vision, and the comparatively email numljcr of fibres 
which do reach the quadrigeminal bodies may possibly l>e only 
the fihrea which co-ordinate the movement* of the iris with 
the impressions upon the optic nerve. After all, however, 
there does seem to be a certain constancy in the result of 
early and complete blindness in cases of destruction of the 
qnadrigeminal bodies which we have not found, or have not 
proved, in the lesions of any other centre. In destruction of 
the quadrigeminal bodies with amaurosis, we find, moreover, 
that the early and remarkable dilatation of the pupil also 
occurs, which is admitted to be due to an interference 
with their fiinctions in such states as hydrocephalus, and 
which suggests to us that not only this but the blindness 
also is due to such interference, I lay the more stress 
upon this point, as in the two cases of quadrigemiiuil 
tumours recorded by Lodame, and in which amaurosis is 
not mentioned, dilatation of the pupil was also absent. 
In four other cases collected by myself**, on the other 
hand, and in which amaurosis was present, dilatation of 
the pupils is distinctly mentioned as an early and re- 
markable occurrence. This fact makes me unwilling to 
accept Ladame's cases as evidence against the connection of 
amaurosis with lesion of the quadrigemina. The cases may 
be exceptional, and the mischief did not perhaps de- 
stroy the ganglia, though in one case it is certainly 
reported that the bodies were wholly transformed into tu- 
bercles. Whether, in case of destruction of the quadri- 
gemina, other ganglia may still keep up vision, must no 
doubt remain an open question, but it must be remembered 
that both Ladame's cases occurred in small children (one 
a year and three months old, and the other three years 
old), and that no ophthalmoscopic examination was made 
in either. Jobert de Lamballe seems to have given special 

" There Is > cam of tumour of tbe oorpom qnadrigeminii with early «id 
cotDpIete blindness reoorded by Dr. Cnyley in the aiitoenth rolume of the 
'Pathological TnuLWOtiona.' I bftve not iooluded it, hovever. as it wai oqiq- 
pltcated witfa hydrocepholu*. 
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attention to aiuauroBia coneecutiTe to alterations of the 
corpora quadrigemina, in his ' Etudes du Systeme Nerveux.' 
I have not had the opportwnity of consulting this work, 
but his observations are quoted by several writers. He 
recounts several very interesting' cases of blindness caused 
by destruction of these bodies, and in one curious case he 
discovered a tumour compressing the left corpora more than 
the right. In this way he explains what was observed during 
life, namely, that the right eye became blind before the left ; 
which is also in accordance with the conclusions of Flourens. 
The pupils are said in his cases to have been widely dilated 
at an early stage of the amaurosis. In two of my four 
cases I must admit that other parts were affected as well 
as the quadrigemina. In the first, recorded by Wagner", 
a new formation of the nature of connective tissue existed 
in these bodies, but had also involved the pons and posterior 
fossa. Moreover, the mischief in the eyes was not mere 
amaurosis, but neuritis **, In another case, given by Fried- 
reich, a sarcoma the size of a hen's egg compressed the 
quadrigeminal bodies, but it originated in the right thalamus. 
The third case is reported by Rosenthal in his new volume ", 
and I have published an epitome of it in the Appendix (No, 
90). In it, again, we are not free from the complication 
of hydrocephalus, the backward pressure of wbidi upon the 
corpora quadrigemina always tends to dilate the pupils. The 
fourth case is one of those of Jobert de Lamballe, to which I 
have already alluded. Gulezowski gives two cases of tumour 
in which secondary softening of the quadrigemina was found ; 
the tnmour in one case was cerebellar, and the reporter was 
M. Serres; in the other case the tumour was in the posterior 
cerebral lobe, and was under the observation of M. Renaud 



** 'Zcbeod. Klin. Monatabl.' iji. p. 159, (1S65). The cara is given in the 
Appendix (No. 89). 

" Ab the amaurotiis aeema to h«ve been early »nii mmplete, there miy hftTB 
been both aotions tA work. The centrea msy have been ileetroyed, nnd aauritia 
%aM,y *Jao have been propagated along the memhranea at the base. I have a 
■txong conviction, however, from the description, that the diaku only were in- 
flamed or choked. The sinuieB were greatly congealed. 

** 'Handhnch d. Kervenkrankheiten,' p. 6], 
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&nd himself. These facts are very interesting and im- 
portant. 

On the whole, then, vrithout asserting that obliteration of 
the quadrlgeminal bodiee muet cause blindness, yet I think 
that the facts I have adduced, supported as they are by physi- 
ological observation and experiment, justify me to some extent 
in finding in their injury the cause of the amaurosis which 
also aecompanies destruction of parts which lie near them. 
We should be disposed to explain a case of amaurosis in 
this way if we found that the blindness was early and soon 
completed ; that the reflex movements of the iris were ar- 
rested, the iris being dilated in the periods of destruction, 
and contracted in stages of irritation ; and, thirdly, that loss 
of vision preceded a progressive atrophy of the optic nerves, 
Among other symptoms, we should exjiect palsy of the orbital 
muscles supplied by the third nerve, and convulsive or para- 
lytic conditions of the limbs, aecordiofj as the underlying 
motor strands are more or less involved*^. 



(13) Tl„ 



g of the pona varolii. 



Nothing would be gained by too curious a division of the 
present subject, so that I omit any separate discussion of 
tumours of the fourth ventricle and of the pineal gland, which 
Gould only be of importance to us in the degree in which such 
tumours affected regions other than their nominal seat. That 
tumours of these parts must soon involve the quadrigenunal 
bodies is obvious, and this is well illustrated by a ease recorded 
in the admirable work of Billiet and Barthez. An encephaloid 
tumour was found in the cavity of the fourth yentricle, and 
daring life there was amblyopia, with early and remarkable 
dilatation of the pu]>ils**. It is strange that in a case recorded 

" Througliout this volume I bave SToided nny reasoaiog from cues not 
eiwnined after deatb, but I mxj be pennitted to aaj that 1 have it ciue now 
tmder m; care whicb aatiihes all these oonditionis. and another which may 
be tumour of the oorpora quadrigemioa, to which I have referred in the 
■ectioD on Tumours of the crura cerebri (page 155). 

" FiiU a curious cue of dropsy of the fourth ventricle with anuuronu, 
rvcordad in thaaereuth vol um? of the 'FatbologiealTraauctjons.' 
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by Virchow**, in which the pineal gland was transformed into 
a bladder the aize of a email nut, which pressed upon the cor- 
pora quadrigemina, there is no allusion to lose of vision or 
dilatation of the pupils. There was also a tumour in the left 
thalamus. 

Of clinical with autoptical records of tumours of the pons 
there ifl no lack. Ladame gives twenty-six eases, and to 
these I Lave quickly been able to add twenty more, four 
of which were under my own observation iilmost through- 
out. Among these forty cases, there are twenty-five in 
which dimness or loss of vision is recorded ; if to these 
we add on speculation that unknown number in which 
ophthalmoscopic changes were present but unseen, we shall 
conclude that defects of the optic nerves are common in 
tomours of the pons. This we should expect from their near- 
ness both ia the centres of vision and to the base of the cra- 
nium. Quotations were made in the journals about four yeara 
ago from an essay by Da Venezia, entitled ' Sintomatologia 
dei tumori della protuberanza annulare ' (Gaz. Med. Lomb., 
No. 15). I have been unable to procure the periodical in 
question, but I learn that he founds an analysis of symptoms 
of tumours of the pons upon twenty-six cases, and among 
diatnrbances of the parts of vision he notes ; — ' Convergent 
etrabismuB, six cases; divergent strabismus, one case; dilata- 
tion of the pupils, four cases ; inequality of pupils, two cases ; 
amblyopia and amaurosis, ten eases'".' Hydrocephalus in all 
probability is but a rare cause of amaurosis in tumour of the 
pons, as I find it recorded in a small proportion only of the 
cases before me. The nearness of the Sylvian aqnednct would 
have led us to expect the result of hydrocephalus to be more 
frequent, and the omission of it in some records may be due 
to carelessness. It was not present in any degree in my four 

■• -Knnk. GeacbwtilcU,' ii. 6c8, note. 

* Many tomouiB tvbiah nre really of tbe pons axa uavertlisleu, to bx 
■a pontion goes, tumoun of the pugCerior foaoit sIbo. See, for iaitance, nn 
btenrting caw in the ' PatholDgical Tmnaactiona' (vol. t. p. j6), recorded b; 
Dr. Ogte, in vhicb tbere «u defect of vuion. I have culled those tumoun of 
the bwe, bowever, which originntoi there, nnd tbey are more likely to bo 
attended with meningitiB. 
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cases ; but, on the other hand, it was present in a case attended 
with amaurosis which is recorded by Virchow {loc, cil. vol. ii, 
p, 666, note). The efTusion was considerable, flattening the 
brain ; the pons was broader and higher than normal, and 
contained a tubercular tumour larger than a walnut. There 
IB a similar case recorded by Rosenthal (loc. cii. p. 77). I 
have not been able to satisfy myself concerning any conelu- 
dons to be drawn from the site of the tumour in the pons, 
but I presume that the deeper the tumour the more sliould we 
have amaurosis resulting from softening or crushing of the 
quadrigemina and from hydrocephalus; and that the more 
superficial the tumour the less likelihood of amaurosis, save in 
cases of concurrent meningitis. In two of my cases {ctde 
' Path. Trans.' vol. xix. 1868) the tumours were basilar, there 
was no important meningitis, and the disks were unchanged 
so long as the corneas remained transparent. In the other two 
there was tolerably early interference with the disks, and sub- 
sequently complete amaurosis, with dilatation of the pupils; 
the tumours were deep and surrounded by softening which 
involved the vermiform process on the one hand, and the 
region of the fourth ventricle, corpora quadrigemina, and (in 
one case the) cnira cerebri on the other. Both these cases 
occurred in male adults, and the tumours were manifested 
by many interesting collateral symptoms, upon which I intend 
to comment at some other time. Meningitis was probably 
the cause of amaurosis in two cases published by Mr. Salter 
and Dr. Tyson. Mr, Salter's ease is quoted by Ladame from 
the 'Edinburgh Journal,' vol. xi. p. 270. There were two 
superficial swellings ujMm the pons, and there was very con- 
siderable exudation upon the arachnoid. There was at first 
amblyopia in both eyes, and subsequently amaurosis of the 
right eye. Dr. Tyson's case is recorded in the sixth volume 
of the ' PliiloBophical Transactions.' There was a superficial 
swelling the size of a cherry-stone upon the pons, and chronic 
meoingitis thereivith. Amaurosis was among the sjTnptoms. 
I think we may suspect, therefore, that iu cases of tumour of 
the pons there is no tendency to amaurosis when the tumour 
is superficial, unless there be meningitis as a middle term, 
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when we should find in the early stages either neuro-retinitis 
or iechsemia papilla: that in deeper tumours, however, tlie 
Burrounding parts are constantly found to be softened or dis- 
torted, such parts being the anterior half of the cerebellum, it* 
crura, the parts near the fourth ventricle including the cor- 
pora quadrigemina, and even the crura cerebri. Hydrocepha- 
lus, though not a eommou concurrence, is, however, when it 
occurs, an efficient cause of amaurosis. In a word, the deeper 
tumours of the pons, as regards their effects upon vision, 
resemble tumours of the cerebellum, and of the vermiform 
process in particular, except in their liability to cause hydro- 
cephalus. Their presence would be betrayed, therefore, rather 
by progressive atrophy than by choking of the disks, Neuro- 
retinitis in deep tumours must be rare. The symptoms which 
would coexist with the ophthalmic signs of tumour of the 
pons are — direct palsy of the face, and cross palsy and anes- 
thesia (less constant) of the limbs ; or bilateral palsies when 
the tumour is bilateral, which is less common ; headache, 
frontal or occipital; mental derangements, which are curiously 
common, and oflen with depression (Da Veiiczia found them 
in thirteen out of twenty-six cases)*'; inflammation of the 
eyeball; diflScuIty of swallowing and articulation, and in many 
cases loss of hearing. Vomiting, apart from dysphagic eruc- 
tations, is less common, and convulsions are generally absent 
unless there be some source of irritation, snch as meningitis. 
Da Venezia notes convulsions in but three cases out of twenty- 
six, and in these three the lesions were not simple ones. The 
state of the pupils, of which much has been said in lesions of 
the pons, is inconstant, at any rate in cases of tumour. They 
seem (amaurotic conditions apart] frequently to have been 
normal, and, if contracted in a few cases, they have been 
dilated in as many or more. 



(13) TumouTg of the viedulla 
The effects of tumour in this region are not ascertained, as 

" It In perhnpB Dot wholly rorciga tt> tuy purpose to reniind tbe render t}wt 
the pona, according to recent rsseareheB, leemg to bo the canlre of ra»ction 
between emotiooi from the bemiBphareB and senutionH from the exterior. 
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tbe cases seem to be rare. Ladame has only collected niae 
cases, and I know of no more cases with autopeiea which 
will help us. It is unlikely that tumours of the bulb are 
attended with amanroslB unless they are complicated with 
sclerosis or meningitis, or are Iarg« enough to involve the 
encephalic centres above, The occurrence of amauroeis in 
five out of Ladame's nine cases, seems at first to point to 
a contrary conclusion ; but when we look into these cases, 
we find that in the first of them there was a large tumour 
filling the left posterior fossaj and hydrocephalus ; in the 
second a tumour, as Urge as a chestnut, was placed under 
the tentorium, and compressed also the pons and the cere- 
bellum; the third and fourth were like unto it; and in the 
fifth there was also a tumour of the cerebellum, and hydro- 
cephalus"*. In none of these cases can we pretend that 
the amaurosis was a result of the tumour in the bulb itself. 
I think, then, we should only look for ojihthalmoscopic signs 
in cases of tumour of the medulla oblongata when there is 
coexistent meningitis. I have not met with an autopsy in 
such a case, however, and merely give this conclusion for 
what it is worth. As to other symptoms, paralysis of course 
occurs, but less uniformly than we should suppose; convul- 
sions, on the other hand, seem common ; disordered Bensations 
seem to occur irregularly, but are seldom absent. Other 
changes far more dangerous to life also follow injuries of the 
medulla, such as n euro- paralytic hypewemia of the lungs. 
Hiccough, vomiting, and disordered bowels are likely to occur 
in BUcb cases, though we do not find many facts at oar turnw 
to illustrate these points. 

May it not be that the medulla is of too vital an importance 
to the organism to bear much morbid change, and that persons 
affected with the incipient forms of such change die before the 
mischief grows to the size of a tumour ? The pons varolii, 
which presides over functions of less immediate value to life, 
holds out longer, and aa its changes are gradually propagated 

" In this DBse the opbthalmoKope was uied, mad progreaBive atropbj lucer- 
tiiine;!. The cnrporn quidrigmuDa nere cniahed b; the dropsy, and the optio 
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downwards we perceive many aymptoms — symptomB among 
those which I have recorded as belonging' to disease of the 
pons, but which really are evidence of disturbance of the 
medulla. 

(14) Tumours of tke anterior J'oasa. 
As intracranial tumours approach the base of the skull, we 
find amaurosis a far more constant symptom, — a symptom, 
indeed, upon which, in the case of tumours of the anterior 
and middle fossae, we may almost count. It was by tu- 
mours of the base that we were first taught the importance 
of medical ophthalmoscopy, and these are the cases which 
formed the basis of the earliest ohservations. A tumour of 
the middle fossa can hardly avoid the optic nerves, and 
tumours of the anterior fossa must involve them in a large 
proportion of cases. Tumours of the base set up optic changes 
in three ways. First, and most commonly, by direct injury 
to the nerve, severing it from its connections and entailing 
its atrophy ; secondlyj by retarding the reflux of blood and 
choking the disks ; thirdly, by irritation of the connective 
elements of the nerves, with consequent neuro- retinitis. As 
regards the latter event, I repeat onoe more that meningitis 
in all probability is tbe middle term to which, rather than 
to the morbid growth, the neuro -retinitis is directly due. 
Many writers seem to think that it is only necessary to 
call a tumour a 'foreign body' in order to explain neuro- 
retinitis at once, having the notion, apparently, that ' foreign 
bodies' are fidgetty masses which annoy all the structures 
with whicli they come in contact. My experience is, that 
many foreign bodies get on very comfortably with neighbour- 
ing structures, and not infrequently establish tranquil rela- 
tions of adhesion with them ; in such cases the optic nerves 
are often squeezed quietly to death. In other cases the mem- 
faranea are inflamed in a way which does not seem to me very 
easy to explain. In rare cases it may be that a tumour excites, 
by continuity in the connective tissue, its own process of 
active nuclear proliferation ; but I fancy that the commoner 
process is the establishment of ittinut« and miliary rente in 
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the tissue, these rente becoming, each one of them, a. centre of 
inadequate repair. 

The anterior fossa or fosste of the cranium are limited 
backwards by the smaller wings of the sphenoid, and they 
lodge the anterior lobes of the brain. Disease of the nose or 
orbits tends to invade this region, and to set up meningitis or 
thrombosis of the encephalic sinuses with the optic signs I 
have described, or to give rise to collections under or about 
the membranes which are practically tumours. Aneurisms 
of the anterior cerebral arteries generally belong to this 
region {ride Case No. 80, Appendix), and may cause amaurosis. 
If 80, the amaurosis is of one eye only, one nerve being 
crushed before the cbiasma ; in many cases, however, en- 
cephalic aneurisms give rise to few or no sj'mptoms until 
abortlj- before death. Exostoses and spicula not uncommonly 
take their origin from this part of the cranium, and may 
or may not wound or crash one or both optic nerves. Caries, 
again, with the meningitis, abscesses, thrombosis, and kindred 
accumulations to which it gives rise, exercises ill e Sects 
upon the optic nerve, and caries eoon reaches the an- 
terior fossfe, if any such mischief be at work below the 
orbital plates. Tumours of the anterior fossie, again, are 
often related in origin to the periosteal dura mater, and by 
destroying the nutrition of the orbital plates, or crushing 
them, they encroach upon the orbits themselves. In these 
cases there is more or less thrusting of the globes outward, 
which facilitates the diagnosis. A very small depression 
of the orbital plate will cause a manifest protrusion of the 
eye, as this deformity, even when slight in degree, soon strikes 
the observer. In an autopsy upon a case of my own, in which 
there was, what seemed to us to be, considerable exophthal- 
mos, we found the orbital plate but slightly depressed ; the 
depression, however, had taken pkce over about two-thirds of 
the area of the plate, making up in extent for its shallowness. 
This patient had no difficulty in closing the affected eye. The 
tumour was fibrous, and involved both optic nerves; the 
amaurosis was complete. 

The perforating tumours, such as encephalotd or ' fungoid' 
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tumours, frequently make their way into the orbit and push 
out upon the face, as, on the other hand, they may penetrate 
from the eye into the head. There are many suuh instances 
on record, and they scarcely call for further digcusaion 
from the present point of view". The olfactory lobes, the 
ethmoid bone, and the nose are often sufferers in cases of 
tumour of the anterior base ; and epistaxis is recorded in 
some OS an early symptom. In a well-known case of Cru- 
veilhier, quoted by Mackenzie" and many other writers, 
a tumour of the dura mater, seated on the ethmoid bone, 
and spreading out into both anterior fossce, destroyed both 
olfactory lobes and both optic nerves. The patient, whose 
age and sex are not mentioned, having been long deprived 
of the sense of smell, and latterly of that of sight, died 
comatose. It is unnecessary to multiply cases of this kind, 
which bring their own explanation with them, and offer little 
difficulty of diagnosis. 

(15) TumouT» of the middle fotsa. 

Tit is hard to see how the optic nerves can escape in tumour 
of the middle fosste, and as a matter of fact they seldom 
do. Between the lesser wings of the sphenoid and the 
superior border of the petrous bone we find the chiasma, 
the sella turcica, the optic tracts, the third, fourth, and 
sixth nerves, the ophthalmic division of the fifth, and the 
cavernous sinus; we have here, moreover, a region very 
liable to fracture, to caries, to aneurisms, and to tumours. 
For the effects of fracture, however, I refer the reader to 
page 111. The pituitary body which lies here has itself a 
proclivity to disease which, seeing that it lies directly above 
the chiasma, is very inconvenient for that part. Tumonrs 
of the middle fossoe give rise, therefore, to very various 
symptoms, and affect the disks in sundry ways. If me- 
ningitis be present, we shall find iscbfemia of the disks or 
neuro- retinitis ; if the tumour directly compress the nerves, 

g. Gnfs in m&ny pUa«s, And especially ' Archiv. f. Ophthal.' 
p. 417. 

S69. 
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we shall find progressive atrophy. Theee tumours are enay 
of diagnosie, but an ophthalmoecopie examination may Bome- 
timee be the only meane of coming to a decision at an early 
stage. Among tumours of the middle base, the enlargements 
of the pituitary gland take an important place, for they are 
not infrequent, and may attain considerable size. Ab I have 
said, disease of this kind must crush the chiasma, it will 
also involve the numerous nerves entering the orbital fissure^ 
and will probably press u])on the cavernous sinus. Caries of 
the sella turcica is not an uncommon event, and brings with 
it symptoms very like those of tumour. Meningitis of the 
base interfering with the venous ebb at the cavernous einus, 
and perhaps coagulating its contents, thus sets up ischcemia of 
the disks ; or, propagating itaclf to the eheath and connectiva 
trabecuUe of the optic nerves, sets up n euro- retinitis. A case 
of this kind was under my care four years ago ; ncuro-retinitia 
was present during life, and after death I found caries of 
the saddle, together with meningitis and proliferation within 
the optic nerve trunk, resembling that shown in the plate. In 
tumour of the middle base, though both neuro- retinitis and 
ischtemia may be present, yet primary atrophy is far more 
common, and is the result of destruction of the trunks or 
the chiasma by the growth. The pupils will probably he 
dilated when the atrophy is complete, but will not appear 
so soon as when the visual centres are compressed by central 
tumours. I almost think tlmt the absence of all symptomatic 
change in the fundus would decide me in any given case against 
the supposition of tumour in the middle fossa, and this I 
believe is the only locality in which such absence would have 
a decisive value. For example, au interesting case of this 
kind came before me two years ago, Mrs. G. was sent to 
Leeds by Dr. Beaumont of Harrogate, to be under my 
care. She presented many symptoms of tumour of tiie 
base. She sufiered from intense paroxysmal headache, vomit- 
ing, and diplopia; there was also slight ptosis, and external 
strabismus of the left eye. These symptoms bad lasted 
about six months. As the disks were absolutely healthy, 
I told Dr. Beaumont that I felt almost certain there was 
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no tamoar of the middle fossa, and that I thought the 
aljsence of neuro-refdnitde during so long a time should 
decide us also against syphilitic meningitis. Nor could we 
discover any other evidence of syphilis ; but still it seemed 
desirable to give trial to a full and prolonged conrso of 
iodide of potassium. This was done with no benefit whatever. 
As the paralytic symptoms were but slightly pronounced, and 
varied somewhat with the headache] I ventured to side with 
the ophtlialmoscope, and to pronounce against the supposed 
presence of any organic disease. Under the care of Dr. Beau- 
mont, and the bold but watchful use of tonic remedies, this 
lady quite recovered, and has now been in good health for 
some time. These neuralgic conditions, wliich may exhibit 
paresis of both motor and sensitive branches, are not very un- 
common ; tliey of^n mimick meningitis or basilar tumour, 
but I think they may be distinguished from these latter states 
by means of the mirror. The eases of tumour or enlargement 
of the pituitary body recorded by Ladame are fourteen in 
number, and many more may be quickly added. Strangely 
enough, Ladame has not included the five cases upon which 
the well-known essay of M. Rayer was based", nor the 
similar cases recorded by Morgagni and Bichat. Galezowski 
refers to other cases again by Chevalier" and by Temputi, an 
Italian physician". In all these cases sight was affected or 
abolished, and the optic nerves were found to be crushed. The 
assertion of Wenzel, that disease of the pituitary body com- 
monly accompanies epilepsy, is not supported by ophthalmo- 
scopic evidence, though it is fair to remember that Wenzel'a 
cases were not cases of tumour. Tumours of the chiasma itself 
are not very rare ; these are sometimes cystic, as in a case 
quoted by Galezowski, sometimes solid growths, as in the fol- 
lowing case put on record by Hjort. A man aged 44 suffered 
from headache and palsy of the right facial and oculomotorius 
nerves. The left half of the field of vision was lost on both 
sides, which corresponded with the discovery after death of a 



■ 'Anhh-ea Ofntnilei do MikledoB' (1813), t. iii. p. 350. 

* 'Jnunul nnivonel' (1818), t. xlii. p. II3. - 

~ ~ t. Hed. Itelianit tuBoank,' 1851. Quoted b; Galviowiiki. Ive. dl. 




176 OPHTHALMOSCOPE IN [chap. 

tumour the size of a hazel-nut seated upon the right half 
of the chiasma". The curious precision of the injury in this 
case might have led to a diagnosis of the origin of the lesion, 
but of course such tumours cannot as a rule be distinguished 
by their symptoms &om tumours of the pituitary body, nor 
these again from other small tumours of the middle base. In 
all such cases we shall find paroxysmal headache in the frontal 
and temporal regions; ciliary neuralgia; early and effectual 
injury to the optic nerves, generally of a primarily atrophic 
character; and palsy of the nerves which traverse the base 
of the skull, with secondary mischief perhaps of the conjunc- 
tiva or eyeball. We shall not find the loss of smell and 
speech which belong to tumours of the anterior fossse, on the 
one hand, nor the loss of hearing and frequent motor palsy 
which belong to tumours of the posterior fossa on the other. 
In a very interesting case published by Rosenthal {loc. ciL 
p. 66), melituria accompanied headache and primary atrophy 
(the eyes were examined by Jager), the cause being a sarcoma 
the size of a walnut upon the hypophysis. No mischief was 
found about the fourth ventricle, but no microscopical exami- 
nation seems to have been made. 



(i6) Ttmours of lie poateriar /oaaa, 

1 have nothing of importance to add here to what has 
been said in the sections treating of tumours of the pons 
varolii and of the cerebellum. If the tumour be placed upon 
the occipital bone, amaurosis is less likely to occur than when 
it is placed upon the basilar process^ or petrous bones. The 
reasons for this are already explained, being the same as 
those which explain the occurrence of amaurosis in cases of 
mischief in the antero-inferior district of the cerebellum. 
Hydrocephalus, which is not common in tumours of the 
anterior and middle fossae, is far more common in tumours 
of the posterior fossa. It is impossible to say in any given 
case whether the tumour be placed in the dura mater or 
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in the neigbbouriDg part of the encephalon, nor indeed is 
it important. A very early and complete interference with 
either branch of the seventh nerve wonid be Biiggeative of 
the former position, while early paralysis of the limbs would 
suggest the Utter. Neuro-retinitis, being indicative of 
meningitis, if it occurred early would suggest a tumour of 
the base; but I have never seen neuro- retinitis in these 
cases save in syphilitic miscliief. As to the frequency of 
optic signs and their value in diagnosis I have nothing to 
add to what I have said in previous sections. In my ex- 
perience the optic signs have always been of late appearance- 
Such are the facts concerning the ophthalmic signs of 
intracranial tumours, bo far as wc know them. No one ad- 
mits more readily than I do how few these facts are, and how 
difficult it is to huild up anything upon them. Taking 
the chapter as a whole, the reader has seen that the occur- 
rence of optic signs is so uncertain that the ophthalmoscope 
will give no encouragement to the praetitiouer who takes to 
it in the hope of making careful thought and quick sense 
unnecessary. On the other hand, its revelations in many 
cases are of the greatest value and importance, and in some 
may even determine a diagnosis. If the subject is to 
he successfully followed up, it must be hy the addition of 
large numbers of carefully observed autopsies, by the avoid~ 
ance of those reckless assertions of the certainty of ophthal- 
moscopic indications iu which too many writers have indulged, 
and hy the avoidance also of such smooth phrases as ' the pro- 
pagation of irritation by a foreign body on the brain along the 
course of the optic nerve,' and the like. There is Httle evidence 
that tumours do propagate ' irritation ' in this way, and my 
own pathological observations seem rather to prove the contrary. 
I have not argued in the preceding section from any cases, 
however clear they seemed to be, in which I failed to obtain 
an autopsy ; and I hope that in all future examinations especial 
attention will be given to the state of the nerve matter sur- 
rounding the tumour. Softening and pressure I have found, 
but not extensive proliferation strolling along devious tracts. 
There is no mysterious liability iu the optic nerves to syxup- 
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tomatic change wUch is not posseesed iu a degree by all 
others ; the frequent affection of the optic nerve being due 
eimply to its greater extent in the cranium, to it« nchoeae 
in vascular and connective tissue, and to the size and position 
of its centres. 



IX. ATHEROMA, SOFTENING AND ILEMORRHAGE. 

In caees of recent hsemorrhage, taken simply, we have but 
little need for the ophthalmoscope. In a few cases of heavy 
effusion I have seen a certain amount of venous distension in 
the retina, either with or without some slight serous effusion 
also. M. Bouchut gives a number of eases of bsmorrhage, 
and speaks of such changes in the disk as being very frequent. 
The cases are by no means satisfactory ones. In many there 
was no autopsy, and in investigations of the present kind, 
cases without autopsies are really without value. In Case 74 
(loc. cit.), indeed, the author actually reverses his proper attitude 
and diagnoses an apoplexy on the strength of the optic signs. 
In other cases where an autopsy was made, no account is 
given of the state of the kidneys. In one or two instances, 
M. Bouchut's descriptions of the signs in the eyes are very 
suggestive to me of the fir^t stage of retinitis albuminurica, 
a condition very likely to appear in such subjects. As an 
example of the misleading of cases not controlled by autopsyj 
I may refer to a case published by Dr. Kelly in the ' Lancet ' 
for Oct. 16, 1869. In this case a clot in the left hemisphere 
close to the optic thalamus was followed by meningitis, and 
abundant lymph was found at the base. There was also ven- 
tricular dropsy. If the mirror had been used, no doubt 
changes would have been found in the disks, and might 
have been quoted as significant of haemorrhage. In this 
part of his book, as elsewhere, M. Bouchut has allowed hie 
enthusiasm to get the better of his reason and his accuracy. 
It would have been at least desirable to state in every case 
whether albumen was present in the urine or not. 

Dr. Hughhugs Jackson's opinion on this point coincides so 
nearly with my own, that I am able to have the advantage 
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of expressing: my o\vn opinion in his words. He says "* : 
' In this case, as in most cases of cerebral ha;morrhage I 
have seen, there were no abnormal ophthalmoscopic appear- 
ances, although the clot nns a largv^ one. It has been 
Biipposed by some, that large cerebral hEemorrhage leads 
()nickly to scute changes in the optic nerves whiehj if the 
patient lives long enough, end in atrophy. Now, whilst 
admitting that optic neuritis does occur from clot, as it 
does from other sorts of foreign bodies within the brain, 
the association is a rare one, and the changes are never 
seen soon — a few days let us say — after the effusion, never 
during the stage of insensibility. I huve once seen signs 
of inflammation of the optic nenes in a patient who died 
in a few days of clot '", but this was the exception proving the 
rule, as the man had had a former attack of cerebraJ hfemor- 
rhage, and the defect of sight followed sii months after 
this, and twelve months before the fatal seizure. The 
patient had been under Mr, Hutchinson's care for optie 
neuritis. Optic neuritis from coarse intracranial disease 
requires time for its jiroduction. Indeed, the proof of this 
is best supplied by cases of cerebral hemorrhage, as we 
know the exact time when the "foreign body" is established 
in them and not in eases of cerebral tumours. When 
optic neuritis comes on some time after a clot, we cannot 
suppose that it has led by "gradual pressure" to inter- 
ference with the optie nerves. I have once, in a case of 
extensive meningeal hiemorrhagc (which I saw in a patient 
at the Hospital for the Epileptic and Paralysed, under 
the care of Dr. Kamskilt, who is my colleague there as 
well as at the London Hospital), seen extreme dilatation 
of the retinal veins, but in most cases of cerebral luemor- 
rhage I have found nothing to call abnormal"'. 

' In cases of large cerebral haimorrhage where there is 
retinal disease with Bright's disease, there are usually (7) 

" • LoDclon Hospital Reports,' toI. iv. 1867, p. 345. 
" See ■ Kujal Lond. Ophth. Hoap. ReporM,' vol. iv. pt, iv. p. 435. 
" The preuure of a htcmotrhoge u not Hufflcietitl; protooged to bring ftboot 
the {fndusl chuking of the tUaks which we we in tumoor. 
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Bmall hffimorrhag'es about the disks, but so there are in 
patients similarly unsouml when there is no cerebral hemor- 
rhage, and when the patient does not complain of his sight 
and can read small print. Yet in the former they are perhaps 
of larger size and more numeroua. I scarcely think it likely 
that these are due to suddenly added intracranial pressure, 
hut rather that, from some unknown reason, the whole of 
the cerebral vessels are ready to break, and they break in 
several places nearly at the same time.' 

Such are Dr. Hughlinga Jackson's opinions, and such also 
are the results of my own experience. There are no doubt 
certain caaes where optic neuritis, or more probably atrophy, 
has followed an encephalic hajmorrhage after the lapse of 
some or many months, but in these cases the haemorrhage 
is but the indirect cause of a change which depends on like 
changes in the brain mass which surrounds the clot. The clot, 
or the nerve matter round it, or both, take on a cicatricial 
change, and so gradually involve the nerve in a cicatricial or 
sclerotic process. I have never verified this chain of events 
by an autopsy, but Quaglino says, that in one case amaurosis 
was found to have been caused by a cicatricial mass replacing 
a clot which almost entirely replaced the right thalamus. 
On the left side was found a recent extravasation of blood 
which was not the cause of the atrophy discovered in the eye. 
Dr. Hughlings Jackson has also recorded a case in which 
clot of the left middle lobe, with small extravasations in the 
tubercular quadrigemina, caused even descending neuritis. 
This must have been through the means of irritation of the 
sheath of the nerve. 

Hiemorrhage into the retina has been recorded in several 
cases of encephalic htemorrhage, but I am not disposed to 
think that any pressure upon the recurrent vessels could 
hurst the veins of the retina imless these were themselves 
conspirators. In fact, retinal hfemorrhages, independent of 
albuminuric retinitis, are not uncommon in old people in 
whom there is no cerebral htemorrhagc and in whom there 
may be none. Dr. Sands of New York has published a very 
interesting case (quoted in 'Edin. Med. Journal,' 1868, p. 
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670), in which a htemorrhage into the eheath of tlie optic 
nerve was supposed to be the cause of blindness, neuritis, and 
atrophy. If such a sequence were verified at an autopsy, we 
should have gained the certain knowledge that a clot can and 
does excite inflammation in surrounding nerve tissue where 
this is rich in connective tissue. I have certainly seen dote 
excite meningitis ; and they might thus indirectly cause 
amaurosis. A similar case is related most carefully in 
Pagenstecher's ' Beobaolitungen,' i. 54. R«tinal hiemor- 
rhage I have seen several times among Mr. Teale's patients, 
and I BOW it in the case of a patient of my own, who 
died three years afterwards of apoplexy. Both accidents 
were said to be determined by a strain; the dimness of 
vision and retinal biemorrhage occurred suddenly while 
he was dragging on a WelHngt<^in boot, and the apoplexy 
occurred apparently in consequence of a muscular effort for 
another purpose which he had allowed himself to make in 
spite of warning. The patient was an old gentleman of 
gouty habit, and with diseased arteries, but not afflicted with, 
kidney disease. Sometimes a small clot is thrown out upon 
the optic nerves, and compresses them directly, as in Case 
No. 71 in the Appendix. There are many more cases on 
record of amaurosis coincident with apoplexy, but the absence 
or insufficiency of post-mortem notes prevents my making use 
of them. 

The frequent concurrence of albuminuric retinitis and 
encephalic haemorrhage in the same person is, however, reason 
enough to urge us to examine the retina in all cases of en- 
cephalic hemorrhage. The discovery of retinitis or its traces 
should make us give a far graver opinion than in a case where 
there was no degeneration of the kidney, and a somewhat 
graver diagnosis than in cases where albumen in the urine 
existed without retinitis. It may be Ihe chances of individual 
experience which lead me to say this, but it has certainly 
happened to me very often to see retinitis in apoplectics who 
have been rapidly cut off by a second attack, while others 
having albuminuria but not retinitis have survived much 
longer. I may extend this remark further, and say that I 
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believe a person who has not suffered from apoplexy but who 
has retinitis is in great dangerj tJiough in adding this I am 
going beyond my present subject. Perhaps I am not exceed- 
ing my limits, however, in calling attention to a disorder of 
vision, not attended with visible change in the eye, which is 
often to be noticed in patients suffering from a mesocephalic 
hsemorrhage (see, e.g. Zagorski's case, App, No. 75). This 
disorder is hemiopia, and depends, no doubt, on the distending 
pressure of the clot upon one optic tract, for it passes off with 
the absorption of the effusion.. Such patient* have satis- 
factory central vision, but they may be seen to hesitate and 
grope after objects lying on one side, the dark side of course 
being the side opposite to the hemiplegia. This functional 
disorder, for it seems never to advance to atrophy, may 
remain for some time and be troublesome, but I think it 
always disappears as the pressure is ultimately removed"^. 

There is another change I have often seen in the eyes of 
those struck down with hiemorrhage, and that is a certain 
degree of nerve atrophy. This atrophy is more than mere 
senile pallor of the disks, it is an actual though incomplete 
atrophy, and is attended with some degree of loss of vision, 
though this may not be sufficient to demand serious atten- 
tion. The disks look white and diminished, and the vessels 
are fine, I have not been able to ascertain the state of the 
field of vision in these cases, hut this would be an important 
addition to our knowledge if obtained. I believe that the 
atrophy is due to atheroma of the encephalic arteries, and 
thus it may in some degree be recognized as a sign of athe- 
roma and as a forerunner of apoplexy *^. If this opinion be 
confirmed, the sign would have a certain importance, when 



" Since this wm writtBn, I hava met with Bome obBervstions by Giiife on 
tho Bnme ■jiuptoiti, and I find from n caae of hit which 1 quote in the 
Appendix (p. 148), tbnt the hftniopin wu pcraixtent, Hnd ntraphj of the 
Utenl halvea of the nerves set in at lost, though for five raontha no anch 
chui^ wu detected. 

** It i> quits poniible that > rigid aitay, euch u tbe po»terior coinmuni. 
Ckting. might Dompreu the optic nerve nnd strangiiUte it. This in a. pure 
hypothosiB. however, for I urn not aware that such nn event tiM ever been 
demonstrated. 
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taken witb other things. I have published cases illustrative 
of this at various times (see, for instance, ' Brit. Med. Journal,' 
June 20, 1868), hut as the confirmatioQ of the rule must depend 
upon other obserrerB, no good purpose would be served by 
reprinting them, the proposition itself being too simple to 
need illustration. 

The curious discovery by Charcot of miliary aneurisms in 
the encephalon, which infest the parts subject to hieraorrhage, 
and which seem, in many cases at least, to be the immediate 
cause of the htemorrhage, suggested to me, and to many 
others, no doubt, the duty of searching for such aneurisms in 
the eye. My own search was fniitlesa enough; hut I find 
from the BuUetin of the Academic dea Sciences, in the 
'Archives G^nerales de M^decine' (April, 1870, p. 503), that 
M. Henri Lionville has been more successful. He appears 
to have noted the coexistence of miliary aneurisms in the eye 
and in the encephalon so early as 1868. He now describes 
the case of a patient, aged 72, who died in the Salp^trifere 
after several small apoplexies. Innumerable miliary aneur- 
isms were found in the brain, the cerebclhun, the pons, and 
the membranes. There were also aneurisms in both retinas, 
which Iatt«r lesions corresponded t-o small hEGmorrhages in the 
retinal layers. Esamined under the microscope, these aneurisms 
presented a marked likeness to the changes of the same kind 
in the encephalic vessels. The report does not say whether 
these aneurisms were discovered by the mirror ; apparently, 
they were not found until the post-mort«ni examination. 

If we leave recent apoplexies, and turn to ancient ones, we 
are no longer in want of curious ophthalmic signs. It is a 
very remarkable and interesting fact that old clots do often 
give rise to both neuro- retinitis and atrophy, though it is 
very uncertain how this comes about (vide Cases 72, 73, 74, 76 
in the Appendix). Of course it is easy to set neuritis down to 
'irritation' propagated by a 'foreign body' lying long in 
the brain ; but we have very little evidence in favour of our 
accepting this explanation in its only intelligible sense, in the 
sense that it is a creeping proliferative process. If this be 
ni>t the explanation I have certainly no other to offer; but in 
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clot, I found nothing to support the hypothesis. 
e there were the remains of an old clot in the right 
posterior cerebral lobe ; in the other the remains were in the 
left corpus striatum. In both eases the clots must originally 
have been as large as a walnut; and there wns in each rase 
a distinct history of an antecedent apoplexy, which in the 
former case happened a year before, in the latter eighteen 
months. There was no amaurosis in either case. In both 
there was a somewhat hardened lump in the brain, faint 
reddish brown in the centre, and dying off through ochrey 
and lighter colours at the cirenmference, where the lumps 
iaded gradually into normal brain tissue. The lumps pre- 
sented the microscopical characters common to such remains, 
and in a small belt of brain matter, of perhaps half an inch 
in diameter, I found an absence of proper tissue, and a 
presence of connective, degenerative and crystalline elementa. 
I could not, however, in either case find evidence of extensive 
sclerosis passing to a distance. Still, if secondary sclerosis 
be not the link between amaurosis and old hicmorrhage 
occupying parts outside the actual parts of vision, I am at 
a loss to Bug^st any other. 

Embolism Ao^% not give rise to any definite eye mischief, so far 
as I know, unless it be followed by extensive central softening. 
The contrary is stated by some writers, and I myself thonght 
it likely that immediately after the accident, wlien the 
internal carotid was propelling blood over an area suddenly 
diminished, there might be some evidence of increased arterial 
tension, either in dilated vessels or in some degree of effusion. 
In one or two cases I have noticed some degree of haziness 
about the borders of the disk and vessels, but nothing that I 
could with a good conscience call a distinctly morbid state. 
The phenomena of embolism will, however, be discussed again 
in a subsequent chapter. 

Sq/ienitiff of parts of the encephnlon other than the optic 
centres, tracts, or nerves, without sclerosis, is not attended with 
any significant changes in the eye. Amaurosis would no doubt 
result from destruction of the visual centres, or from haemor- 
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rhage into them, but I have never Leen able to satisfy myself 
of Bucli an oecnrrence by posf-niortem examination. Several 
such occurroncea are, however, on record, the morbid event in 
the eye being primary atrophy of the disks, following loss of 
vision. Atrophy also coincides with a certain farther number 
of cases of central softening ; in some it is incomplete, and is 
probably due, like the softening itself, to atheroma of the 
vessels : in others, however, it is progressive and unmistake- 
able, when it is probably due to the including of the nervous 
parls of vision in the central degeneration. Many such cases 
are recorded by Lanccreaux and other writers^* ; but the optic 
changes occur very capriciously, and have not in their cha- 
racter or mode of occurrence anything sufficiently significant 
to make it worth our while to discuss them at any greater 
length (vide Cases 68, 69, 70 in the Appendix). Certainly 
softening may be present, and often is present in much 
of the encephalon, without affecting the optic disks in the 
least, but it can scarcely cut them off from their trophic 
centre without destroying them. In one very interesting 
and well-reported case quoted in the Appendix (No. 69), 
neuro-retinitis undoubtedly accompanied what looked like 
rapid softening, but may have been encephalitis. I do not 
know how to explain the neuro-retinitis in this rare case. The 
optic nerves and centres were not noted after death, nor is the 
state of the membranes mentioned. 

Why in some cases softening involves the nervous parts of 
vision, and in others does not do so, is hard to say ; but it 
progresses in two different ways at least : first, in arterial 
regions; secondly, by contiguity, as does gangrene of other 
organs. Here, however, as elsewhere, when we seek to know 
where filaments or cells of vision are first involved, we are at a 
loss for a really sound anatomical basis upon which to work. 

*■ See, for enample, a cue under Dr. Sibaon, in the ' Pathol. Proc." No. 6, 
p. 461. Anukuroau aocampkoied otber oviileiicea of widespread iutracruiUl 
mischief. At the autop«j eiteniive aoftening wai found without tdgna of 
proliferating action, the Bheathn nf the VBuela being, if auythiDg, fatty. The 

the iit*te in which the optic nerves uid other parts of viaion were found after 
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X. CEREBRITIS, ABSCESS, SCLEROSIS. 

The chapter on CerebritiB in Reynolds's ' System of Medi- 
cine ' reminds ub of the celebrated chapter on Snakes in Ire- 
land : there is no such thing as cercbritis, the accomplished 
authors themselves having done the work of St. Patrick. 
Nothing could be more necessary or more successful than the 
destnictive onslaught of Dr. Reynolds and Dr. Bastian upon 
the pretensions of all sorts of degenerations in the encephalic 
mass to call themselves inflammations; but pathologistG can 
scarcely admit that no process whatever exists which can 
rightly be classed with the inflammations of other organs. 
The interesting lectures on Analytical Pathology lately 
published by Dr. Moxon set forth very clearly a result at 
which we were all arriving, namely, that two chief kinds of 
' inflammation ' may be classi6ed separately as free inflamma- 
tions and interstitial inflammations, each class having many 
peculiar characteristics. Any process, like inflammation, 
occurring in the encephalic mass, must have the characters of 
the interstitial kind ; it must be like interstitial pneumonia, 
not like exudative or epithelial pneumonia ; it must be like 
keratitis, not like conjunctivitis j it must consist, that is, in 
the proliferation of connective elements, not in the proliferation 
of epithelial or free elements. That the connective element 
exists scantily and obscurely in the encephalon, makes a great 
difference in degree between its reaction under irritation and 
the same reaction in other parts which, like the optic nerve or 
the lung, are rich in connective elements ; but it makes no 
difference in kind. Interstitial cerebritis is as dcSuite a 
process as interstitial hepatitis or interstitial nephritis, bnt 
it is more difficult to demonstrate, and arises less easily. 
That the encephalon, as a whole, is certainly not a susceptible 
organ — not very susceptible, that is, to common irritations — 
depends mainly upon this poorness of it in the undifferentiated 
tiseues and its richness in tissues which are highly specialized. 
These highly specialized tissues are as little able to respond 
by proliferation to simple lesions as a highly specialized 
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animal to reproduM an amputated claw. Moreover, we must 
remember tliat our observations are as yet very incomplete. 
The number of instances in which the brain tissue aroimd any 
irritant has been minutely examined, with a view to esti- 
mate the secondary proliferation, are as yet very few. For 
several years I have been hoping to obtain an autopsy in some 
case of optic neuritis connected with encephalic abscess, and 
unconnected with meningitis, in order to ascertain whether 
the neuritis is continuous with a cerebritis propagated &om 
the walls of the abscess, but I have failed. Plere again I 
have to confess to one more of the hiatnii vatde deftendi which 
make me doubtful of my right to publish my labours at all. 
I have twice had the opportunity of examining abscess of the 
brain from cases in which no examination of the disks had 
taken place; in neither case did I see the patient alive or dead, 
nor were the optic nerves forwarded to me. In one case the 
abscess was encysted, and all evidence of irritation ceased within 
a short distance of its boundaries ; in the second case, the 
abscess was not encysted, and the evidences of irritation were 
well marked and widely diffused. 

The new fibroid element* and cells penetrated the tisHuea in 
many directions, and were best seen in the fresh state. The 
vessels showed the greatest activity, the sheaths and coats 
being the seats of an abundant proliferation. No doubt a 
considerable number of emigrant leucocytes may have been 
present likewise, and I cannot pretend to be able to distin- 
guish them from young connective corpuscles ; but there was 
an appearance of nuclear activity around the vessels which 
must have given rise to a considerable proportion of the new 
elements. As the abscess was approached, the new elements 
became more evidently what we call pus, and there was a 
more complete breaking up and liquefaction of the proper 
tissue of the anterior lobe of the hemisphere in which the 
abscess occurred. The abscess followed a blow upon the head, 
but there was no meningitis to be seen. Now, it must be 
remembered, that a very few elements in this state of high 
irritation, if they penetrated so far as the optic nerves or 
^toscts, wonld be competent to set up by continuity a like 
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process in tliem ; the evidence of irritation becoming then 
more intense and vigorous as the optic nerves are more 
vascular and richer in connective tissue. By the penetration 
or a spark to a more inflammable tiEBuei the smouldering in 
the brain is lighted up afresh in the optic nerves. Or if the 
process be more chronic, if the original focus of irritation be 
the remains of a blood-clot rather than a lacerated portion of 
healthy brain, or if it he an old pjieraic settlement, we shall 
see, instead of a red sclerosis, a white sclerosis, a pnmaiy 
atrophy instead of a neuro- retinitis. Sclerosis occurring in 
this way may bo called propagated sclerosis, to diatinguish it 
from insular sclerosis, in which the disease fixes with apparent 
caprice upon this part or that, without passing along any 
perceptible routes. M, Hayem, in a very interesting paper 
contributed to Brown-Seqiiard's ' Archives de Physiologic 
Norm, et Path.' (vol. i. p. 401), describes the results of some 
experiments performed by bira in Vulpian's laboratory, to 
ascertain the way in which abscess in the brain is set up. 
M. Hayem inflicted injuries upon the brain in guinea-pigs, 
allowed reaction to take place, and then examined the parbs after 
death. M. Hayem found, in cases where a sufficient time had 
elapsed, that very active proliferation in the neuroglia and 
in the connective tissue about the vessels took place, and that 
the formation of cerebral abscess differed in no respect from it« 
formation in other organs. He believes that new blood-ressela 
also appear in some nomlier. The appearances of cell activity 
presented a remarkable difference from the like parts breaking 
down beyond an embolism. In one of his cases he obtained 
an encysted abscess ; and in another, the abscess uuderwent 
the caseous transformation. 

Abscess, I conceive, may act in three ways upon circum- 
ambient ner%'ous tissue : it may involve itself in a cyst, and 
leave the tissues without the cyst unaffected, or nearly so ; it 
may, if not encysted, penetrate into the surrounding tissue 
for a considerable distance, setting up proliferation in the 
neuroglia and in the sheaths of the vessels, with liquefaction 
of the nerve elements ; and, thirdly, it may, whether encysted 
or not, cause those bands of secondary degeneration studied 
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by Tiirck, whicli are not easily produced by direct experiment, 
but which are gradually effected by the fell patience of 
diBease ^^, How susceptible the brain is in some states to a 
distinct and complete inflammation, is proved by the remark- 
able encephalitis of young children first discovered by Virchow, 
and since abundantly confirmed by others. In these cases the 
whole encephalon is in a state of ' neuritis,' the proper tissue 
being crushed out by an enormous and universal hyperplusia 
of the neuroglia. I am not aware that any observations of the 
optic disk have been made in these cases. Still, this shows of 
what the brain is capable^ and how optic neuritis may result 
from a similar process set up by such an irritant as a bony 
thorn, an old clot, an abscess, and the like. The observations 
of Dr. Hughlings Jackson, published in the fourth volume of 
the ' London Hospital Reports,' certainly prove that ' optic 
neuritis' is common as a consequence of abscess, whatever 
the intermediation may be. Two of his cases are especially 
interesting (Nos. xxv and xxvi). In xxv, an abscess the size 
of two walnuts lay near the central parts of vision ; the 
mirror revealed ' a state of neuritis,' The disk was obscured 
by a largo patch, and its position known only by the con- 
vergence of vessels. Ite arteries were only visible at the very 
point of convergence. The veins were large and irregular; 
patches of blood were scattered about, as if on aud smearing 
a white ground. The diseased patch was about three times 
the diameter of a normal disk. Both eyes were nearly alike 
(loc. cit. p. 383). Clearly it was a ease of neuro-retinitis, with 
the hfemorrhagic characters I allude to on page 61. At the 
autopsy there was no meningitis of the base. The parts about 
the abscess were sent to Dr. LockUart Clarke, but by a aad 
misfortune were thrown away. Had they been examined, we 
should certainly have learnt the answer to the great ques- 
tion — May neuritis descendens be due to a creeping prolifera- 
tion taking origin in the brain tissue round about a foreign 
body ? We still await the reply. 

If the abscess be accompanied, as abscesses secondary to 

* Dr. Ch&rlton BastiAD hiia deacribed this conditinn 
luemmrlia^, in the liCtiDth volume of the ' Hedico-CbimrgioJ T 
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disease of the nose or ear bo commonly are accompanied, by 
meningitis of the base, theu we have a known cause of dt-- 
Bcending neuritis, a cause which I have repeatedly proved. 
Then, as I have said (page 85 et seq.), we can demonstrBte 
the creeping of tie proliferation from the membranes upon 
the optic neurilcmmata. Traumatic meningitis, so often on 
the convex surface, can scarcely be the missing link in the 
eases of abscess mth nenritis following a blow. 

If an abscess, encysted and not setting up circumambient 
irritation, press upon the centra! parte of vision, obliterate 
the optic nerves, or set up tracts of secondary degeneration, 
I suppose that atrophy of the disks would be the more or less 
remote consequence ; hut I am not aware of any instance in 
which euch an observation has been verified. Nor am I 
aware of any case in which simple choking of the disks 
(ischiemla') has resulted from the presence of abscess. An 
ordinary abscess indeed would scarcely raise the tension of the 
enceplialon to any marked degree, though it certainly might 
do so if there was a rapid cell growth, or a rapid accumulation 
of emigrant leucocytes. 

It is clear that the irritation or encephalitis set up around 
' foreign bodies' is no different in kind from primary sclerosis ; 
'encephalitis,' ' cerebritis,' 'sclerosis,' 'cirrhosis' — TroAAtiir 6voy.&- 
Tiiv fJ^optpri fiia — may differ in rate, but they are all alike in 
genesis, or rather in mode. In genesis there is probably a differ- 
ence between one kind of sclerosis and another. The causes can 
hardly be the same which give rise to infantile encephalitis, 
and to insular sclerosis, for example j or, to press mattere 
nearer still, the sclerosis which involves the whole of an optic 
nerve, and is the result of some distant irritative process closing 
in upon it, must have a different kind of origin, one would 
think, from that sclerosis which does not close in upon the nerve 
in a uniform way, but which exhibits itself upon the nerve in 
several isolated patches. This latter event belongs to some 
cause far wider in its action, something which affects the 
whole cerebro-Bpinal axis from the optic disks to the cauda 
equina, and i)erhaps the organic nervous centres also. In a 
more diffuse form in general paralysis, in ribbon-like tracts 
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or bands in locomotor atasy, and some cases of disease 
of the aoterior columns, or in insular patches, ae in ecie- 
rosiB with palsy, may this fatal change invade the nervous 
system, its clinical results varying according to its seat rather 
than according to its nature. All that I may do now is to 
point out that no part of the nervous system is more obnoxious 
to tliis process than are the optic nerves, so that optic atrophy 
is a common concurrent, and not an uncommon ant«(jedent in 
these cases. Under General Paralysis I shall show that 
atrophy oi' the disks forms an integral part of the disease; 
and that it forms a part of locomotor ataxy, is familiar to 
every one. 

Finally, in insular sclerosis, or sclerosis with palsy and 
tremor, we find the same primary atrophy of the disks, — an 
event which may occur very early in the series of. symptoms, 
or may set in somewhat later. As I have frequently hinted, 
this liability of the optic nerves may be due to their richness 
in vessels and in connective tissue ; but however this may be, 
a slow initiation of palsy of the I^s, together with atrophy 
of the optic disks, would lead me strongly to suspect the 
hidden cause to he insular sclerosis. 

To speak even more generally, I have three cases now in 
my mind, which I do not record because I have had no 
autopsy in any of them, but in which amaurosis due to 
atrophy of the optic disks certainly long preceded other 
manifestations of the three kinds of sclerosis I have men- 
tioned. One man, who attended for some time at Mr. Teale's 
clinic for amaurosis, and of whom I lost sight, turned up 
again, a general paralytic, in the West Biding Asylum ; the 
second fell a victim to locomotor ataxy; and the third is 
now developing symptoms strongly suggestive of palsy with 
tremor "". 

I have had no autopsy in any case of my own affected with 



*■ Thii mui (Georgo Aire;) now preheats sympUiuu of iaiiiUu scleroaii 
which scarcel; admit of qusstiaa. He has heea under my care u an out- 
jiatieat fur tbree years with atrophy of the optic diiilu, ^raduiti losa of power 
in the liniba, and tremor on voluntary movemsnt. 1 do not publish Ibo Caw 
at present, a* the dlagnoaia oannot be oiled quite oertain without an autopsy. 
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insular sclerosis, but the parts from such a case were sent to 
me about a year ago by my friend Dr. Crichton Browne. The 
appearances in this case must be described elsewhere ; but as 
regards the optic nerves, I found them in many pUces reduced 
to mere connective tissue, with scarcely a trace of nerve fibre. 
The process was not uniform, but showed harder and whiter 
patches in places ; so that by preserving such parts of the 
nerves as were not examined, in a small glass tube, I was able 
to demonstrate to the eye the partial characters of the mis- 
chief. I would urge all practitioners, then, whether surgeons or 
physicians, to avoid speaking too lightly of the consequences 
of atrophy of the optic disks ; if this amaurosis be not as 
certainly of ill omen as a like discovery of albuminuric reti- 
nitis, it nevertheless is but too probable that it may be the 
first manifestation of some form of sclerosis. Although no 
wise man would set up unnecessary alarm in the minds of 
patients or their friends, yet it is his duty to avoid any con- 
trary assurances of safety. We shall do well to remember how 
such cases may turn out, and to keep such patients under our 
observation. 

In concluding this section, let me warn the reader not to 
confound with this primary sclerosis a secondary form, which 
springs up as a result or consequence of nerve wasting. If 
the fibres, for instance, of the optic nerve waste for any reason, 
say on account of some disconnection from their centres, then 
the tendency is seen in connective tissue to replace them. 
It is fed perhaps on the food set free by the removal of the 
nerves. However this may be, such hypertrophy is sometimes 
mistaken for primary sclerosis, and was so mistaken by myself 
for some time. During this time I was constantly puzzled 
by observing that in some sections of such optic nerves the 
nerve fibres wonderfully retained some sort of continuity in 
spite of great overgrowth of the connective tissue ; while in 
other cases the nerve fibres had fled evidently before the con- 
nective tissue could have made any serious encroachments. 
The former state is seen in primary sclerosis; the latter is 
seen when the nerve fibres waste from some other cause, and 
are replaced by an interstitial hypertrophy. Unfortunately I 
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know of no meaas of distinguishing the two processes by the 
mirror. The distinction between atrophies with white, large 
chalky disks and those with shrunljen grey disks does not 
seem to correspond to any constant or essential difference. 



XI. GENERAL PARALYSIS. 

As I held that disease of the encephalic vessels was a 
common cause of atrophy of the optic disks, I entered upon a 
series of investigations into the state of these parts in general 
paralysis. The resulte I obtained were published in the 
'Transactions of the Medical and Chirurgieal Society' for 
1868, I afterwards found that atrophy of the disks in general 
paralysis had been noticed by Galezoweki in one or two cases, 
by Lancereaux alao, and by Von Grafe, but none of these 
authors seem to speak from any extended observation. About 
the same time that I was inquiring into this matter, however. 
Dr. Westphal, with Griife's assistance, was similarly engaged 
at Berlin, and a copy of bis paper on the general progressive 
paralysis of the insane was kindly sent to me by Dr. Jackson 
after the publication of my own conclusions'". Although I 
may venture to say that his researches were far less complete 
than my own, yet it is satisfactory to find that our con- 
clusions are the same, I shall proceed therefore to describe 
what I myself have seen, without further reference to other 
writors. 

It is a very remarkable fact that in almost all cases of 
general paralysis there is a tendency to atrophy of the optic 
nerves. (Vide cases of G. P. in Appendix.) The change seems 
sometimes to be one of simple atrophy, white from the begin- 
ning; in other cases, and perhaps more commonly, the white 
changes are preceded by a stage of redness, and the whole 
process then resembles some cases of tobacco amaurosis, and 
what I have called chronic neuritis **. The degenerative process 

" Thia iiluabla bnt cumbronsly writtan paper appaared in Grieringor'i 
■ Areh. fiir pBjchJatrie,' Sie. The referenoa to tha number is not giren upon 
the wpunta improBsioii, but the auUior'a dale ia May, 1867. 

** Vide page 64, uul the plat« of di>ke ia lead poisoDing. 
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begins about the end of the first stage or the beginning of 
the second, and not infrequently results in complete amau- 
rosis. Probably in most cases of general paralysis great loss 
of vision might be ascertained in the third stage, if such 
patients were carefully watched. 

The conclusions which I drew in the fifty-first volume 
of the ' Medico-Chirurgical Transactions' from the careful 
examination of cases are reprinted in the Appendix, to which 
the reader is referred for Airther details. 

The pathological characters of the changes in the optic 
nerves in these cases are a dwindling of the proper nerve 
structures and an overgrowth of the connective tissue. Now 
in what relation does this change stand to the brain changes 
in general paralysis ? There are several possible explanations : 
first, if luminous impressions are perceived in the cortical 
matter of the hemispheres, it might be expected that as 
the perceptive centres wasted in disease, so the optic nerves 
would waste firom disuse. This, I think, is Lancereaux'^s view. 
In wasting of the centres, however, it is not the afferent but 
the eflerent nerves which sufier ; and moreover, I have proved 
by the microscope that if the disease in the optic nerves in 
general paralysis be not centripetal, at any rate it is not 
centrifiigal, for the optic trunks are often far more diseased 
than the tracts or corpora quadrigemina. Another explana- 
tion, and that by which I was at first tempted into investi- 
gation, is, that the degeneration of the optic nerves is due to 
the atheroma of the vessels. (Vide page 182 of the present 
volume.) But I think now that the explanation is to be 
sought rather in the peculiarity of the primary morbid change 
and in the anatomical characters of the tissues which it in- 
vades. How comes this sclerosis or overgrowth of connective 
tissue about ? Is it that some ' irritation,' say of a * foreign 
body ' or of a * morbid state of the blood,' excites this tissue, 
which then grows like thistles on stony ground and chokes 
the good seed ? Or is it that the formative nisus is for some 
reason insufficient to raise material up to the height of nerve 
tissue, and can create only an inferior product? Or is it 
again, that the proper nerve tissue wastes, ceases somehow to 
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attract and use the blood which paaaes through the part, and 
that the connective tissue then battens upon the blood, which 
it now has to itself? This much it seems safe to sajj that the 
optic nerves are more liable to sclerosis than any other nerves "*, 
which indeed we should expect from their vascularity and 
richness in connective tissue ; and that the optic nerves may 
suQer alone from sclerosis, this remaining the sole nervous 
lesion, or turning out to be only a forerunner of diffused or 
patchy sclerosis elsewhere — in the brain, for instance, in the 
pons, or in the cord. It seems quite certain (vide Charcot, 
' Gaz, d. Hflpitaux/ 1868, 1865) that, although 'sclerose en 
plaques' occurs now here and now there, yet that it favours 
certain parts, e. g. the optic nerves, more especially. The 
reason of its occurrence in the optic nerves and in other parts 
of the nervous system must in all likelihood be the same, and 
depends either upon some disposition of the whole nervous 
system to a peculiar irritation (' reiz '), or upon some state of 
the blood, such as lithiasis, acting upon it as a whole. 

I am somewhat surprised that in six cases of progressive 
muscular atrophy, a disease which depends upon patches of 
sclerosis in the centres, I have not found any degeneration of 
the optic nerves. In one case, however, external strabismus 
was an early symptom, and was due perhaps to sclerosis of the 
third nerve'". 



" It baa been noticed, however, both by i 
Becen pum of cnnial nerras. 

" Vide section on Sclerosis, p. l86. 



yBell and othera in all the fitvt 




4 



CHAPTER VI.1 

ON THE OPHTHALMIC SIGNS OP DISEASE OF THE 

SPINE. 

The curious connection of amaurosis with spinal disease, 

and especially with locomotor ataxy, has lately attracted much 

interest. Some observers have endeavoured to explain the 

concurrence by the hypothesis of an irritation or palsy of medi- 

atingp vaso-motor nerves ; with what truth remains to be seen. 

In the section on encephalic tumours I have discussed the 

value of this hypothesis as offered in explanation of the optic 

nerve changes which accompany such growths within the 

sloill, and I have shown to my own satisfaction that the 

hypothesis has not the explaining power possessed by certain 

other hypotheses. As regards the encephalon, however, the 

admitted obscurity of the causation of optic disorders, and 

our still greater ignorance of the arrangement and power 

of any intracranial vasal nerves or centres, aid the reasoner 

who would connect the two. Here are effects waiting for a 

cause, and here is an unemployed cause waiting for attributed 

effects ; what could be better than to join the one to the 

other ? In spinal disease, however, this simple and easy way 

of writing nature down in a book is not so readily applied ; 

for, unfortunately, here we have a few fects, and &cts, when 

they once appear, will grow up lite weeds in the trimmest 

gardens. We do know something about the attachments 

* A coDaiderable part of this chapter was published in the * Lancet* of 
January 15, 1870. 



TUE OPHTHALMOSCOPE, &c. 197 

and centres of vaeal nerves in the cilio-spinal region and the 
medulla ; we have careful records of many cases in which 
these nerres or their centres have been severed or irritated 
by disease or by experimental injury, and we have notes of 
certain tolerably uniform results which follow such diseases 
or injuries. Whether among them we find optic neuritis or 
atrophy of the optic nerves, remains to be seen. 

The facts we have to deal with here will be best discussed 
in the following order : — 

Firstly. Do disturbances of the optic nerve and retina com- 
monly follow spinal mischief? 

Secondly. If so, then what kind of disturbances are they ? 
And, 

Thirdly, What reason or reasons can we assign for their 
occurrence ? 

Firstly, then, are the accounts of disturbance of the inner 
eye secondary to spinal disturbance to be trusted ? Of this 
there is little doubt : it is tolerably certain that disturbance 
of the optic disk and its neighbourhood is se*n to follow dis- 
turbance of the spine with sufljcient frequency and uniformity 
t-o establish the probability of a causal relation between the 
two events. 

I myself examined and tabulated, from this point of view, 
thirty well-marked cases of apinal injury; and in eight of these 
I found secondary disturbance within the eye. Of these cases, 
seventeen were severe injuries which proved fatal within a few 
weeks, and in none of these did changes api>ear in the eye : 
the remaining thirteen cases were of chronic spinal disease 
following accidents of less severity, and it was amongst these 
thirteen that I discovered the eight cases of concurrent dis- 
order in the eye. Of acute mgelitla I examined five eases, 
and in one only did eye disorder supervene. This remark- 
alile case was of very long duration, and was followed by 
partial recovery; in it disorder of the eye came on many 
weeks (twelve or thirteen weeks at least), after the subsidence 
of the acuter symptoms. The myelitis in all these five cases 
was in the dorsal, or upper lumbar region. Of chrome dege- 
neraliont of the cord, excluHve of locomotor ataxy, I have 
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records of nine cases. In five of these marked changes in the 
eye appeared'. In locomotor alaxji the occarrence of affection 
of the optic nerve is so well known, that I think it scarcely 
worth while to sum up my notes of this disease. I wish now 
to make use of the three following conclusions in particular, 
which my researches seem to indicate : — 

1 . That changes at the back of the eye do not infrequently 
follow spinal disease. 

2. That these changes do not become established in the 
cases which run a short course, but they slowly supeirene in 
the course of weeks or months in more chronic cases. 

3. That in spinal disease arising from injury, the higher 
the seat of the injury the sooner are there changes in the eye. 
Of this last conclusion I have satisfied myself, after a careful 
observation of well-marked cases. I have found that the optic 
changes follow injury to the spine more rapidly if, for example, 
the injuiy be in the upper cervical r^on than if it be in the 
lower cervical or in the upper dorsal region. One of the best- 
marked cases of eye disorder with spinal injury that has oc- 
curred in my ow^ practice, was in a man who had suffered an 
injury to the spine in the region of the atlas and third cervical 
vertebra. The injury was set up by a sudden twist of the 
head Wkwards and to the left. In him changes at the back 
of the eye appeared very quickly and decisively. The patient 
is still living, but it was clear from the symptoms that the 
lower cervical and upper dorsal regions were unaffected. 

Having seen, then, that there are changes in the eye 
symptomatic of spinal disease, our second inquiry is — Of what 
lind are these changes? Confining ourselves to the optic 
nerve and the retina with their vessels, and omitting all 
reference to injection of the conjunctiva, or the state of the 
pupil, what kind of changes are dependent upon disturbance 
of the spine ? I find that they may be well classified under 
two heads : (i) Simple or primary atrophy of the optic nerve, 
sometimes accompanied at first by that slight hjrpersemia and 

' The above numbers refer only to cases which I had watched and noted 
carefully during a long period, ending January, 1870. A very much larger 
number of cases have come before me in a more or less passing way. 
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inactive proliferation which make up the state I bave called 
chronic neuritis. This Kort of change I have never found 
ae a result of spinal injuries, but I have often met with it 
in chronic degeneration of the cord and in locomotor ataxy. 
(a) A Bomewhat characteristic hypersemic change which I 
have not seen in chronic degeneration or in locomotor atasy, 
hot in cases of injury to the spine only. The retinal artericB 
do not dilate, but become indistinguishable ; while the veins 
begin to swell, and become somewhat dark and tortuous. The 
disk then becomes uniformly reddened, and its borders are 
lost, the redness or pinkness commencing with increased 
fine vascularity at the inner border, which thence ao invades 
the white centre and the rest, that the disk is obscured, or its 
situation known only by the convergence of the vessels ^. In 
many cases, rather than redness, I have observed a delicate 
pink — pink which sometimes passes into a daffodil colour. 
In one case in particular — a man at Elland who bad been 
injured in a railway accident and whom I examined in 
consultation with my friend and colleague, Mr. Teale — this 
daffodil- CO I our of the whole field was very curious ; no disk 
was to be distinguished, but the dark vessels stood out in 
beautiful relief '. The other eye presented the more common 
appearances of hypenemia and serous effusion, with slight 
swelling. It is to be remarked, that this state is generally or 
always of long duration ; it passes very slowly up to its full 
development, and then shows a disposition to end in resolution 
rather than in atrophy. In those cases which I have been 
able to watch diligently for many months, the pinkness seems 
slowly to have receded, leaving an indistinct but not very 
abnormal disk behind. Sometimes the sight suffers a good 
deal in these cases, sometimes but little or scarcely at all. I 
have never seen true neuro- retinitis with active proliferation 
as a sequel of spinal disease. 
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The third and most difficidt inquiry now remains — ^What 
18 the reason of the occurrence of these symptomatic changes ; 
what are the processes which^ following the changes in 
the spine and preceding the changes in the eye, link the 
two events together in the chain of causation ? One answer 
has been lately offered to this question by a distinguished 
physiologist, Mr. Wharton Jones. His argument is, that 
when the cord is injured, the sympathetic nerve or its origins 
are involved ; and that, as the sympathetic nerves govern 
blood-vessels, and blood-vessels govern nutrition, therefore the 
elianges in the nutrition of the eye are due to irritation of 
the 8}'mpathetic, which cuts off arterial blood from the optic 
nerve, or to the palsy of it, which deluges the nerve with 
blood. Mr. Jones, indeed, speaks as if dilatation of the arteries 
at and about the disk were a matter of direct observation. 
I must say, after some experience with the ophthalmosoope 
in cerebro-spiual diseases, that this phenomenon has hitherto 
escaped me. A really satisfactory explanation of the concur- 
rence of spinal and ophthalmic disorders cannot, in truth, be 
given, until a far greater number of observers have been at 
work, and until careful autopsies have been made in such 
cases, with minute examination of the nervous tracts and 
centres. Meanwhile, no doubt, we must deal more or less in 
conjecture. The objections to the sympathetic-nerve theory, 
however, are manifold. The theory is not a new one, and in 
the chapter on the ophthalmoscopic symptoms of intracranial 
tumours (p. 119 et seq.), I have already pointed out objections 
to it which seem fatal. Certain changes said to occur in the 
fundus in Graves' disease are sometimes called in evidence to 
show that a diseased sympathetic causes retinal disorder. It 
is not yet proved that disease of the cervical sympathetic is the 
secret of Graves' disease j aud were it so, the changes in the 
retina have yet to be determined. I will quote one record of 
such so-called retinal changes, fix)m an eminent \^Titer who shall 
be nameless : ' The retinas were observed to be of a bright red 
colour from injection of the vessels ; also on each side of the 
optic papilla, pigment was deposited in semilunar masses almost 
black in hue.' This description is absurd, and yet it was not 
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"only pressed into use as an argument in favour of sympathetic 
nerve causation in esophlhalmos, but it v/&s also adduced as a 
parallel to like pigmentary changus in disease of the supra- 
renal capsules, which therefore must again be of sympathetic 

In the Krst place, to call up the sympathetic system is 
to call up too potent an agency for the pressing difficulty. 
Are we to suppose that the irritated sympathetic causes the 
destruction of all connected parts; or that it starves the optic 
nerve by preference, while it leaves all other parts in its dis- 
trict unaffected 7 Or can a palsied sympathetic be the ruin of 
the optic disk, when its effects are unseen in the pupil, unseen 
in the conjunctiva, unseen in the ear aud cheek? On the 
other hand, it is a matter of verified observation, in numerous 
cases in which there have been most obvious signs of a palsied 
sympathetic in the ear, face, and outer eye, that in these very 
cases the back of the eye has been found unchanged. Such 
is the teaching of Dr. William Ogle's case, read before the 
Medical and Chirurgical Society on the 23rd of March, 1869; 
and I have a ease which is equally instructive in another way 
under my own care at present. In this little boy, ' a blow 
upon the nape has set up " strumous" mischief in the cervical 
portion of the spinal column, with consequent palsy of the 
arms and legs. During the last few weeks, owing, no doubt, 
to a lateral extension of the mischief, the left sympathetic 
in the neck has also become involved, and we have the well- 
known signs in the left face, namely, narrowed palpebral 
aperture, injected conjunctiva, undilatable pupil, flushed cheek 
and ear, and temperature of the cheek ranging from 5'' to 9° 
above the right cheek, except during a febrile access, when 
this difference ceases or is diminished.' Now in this patient 
the symptoms of concurrent disorder of the optic nerve and 
retina were observed in both eyes many weeks before the 
affection of the cervical sympathetic occurred ; the changes in 
the eye being of the second kind mentioned above, namely, 
hypcrsemia, ^vith serous exudation; and there has been no 
change in the left disk, or iu either disk, since the affection 
of the sympathetic. 
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Dr. HagUings Jickson his come to conclasions resembling 
mj own. mad I shall therefore quote here an important passage 
of his bearing on the present subject It is extracted from 
the 'Medical Times and Gazette' of October 3, 1863. This 
skilful observer savs : — 

' I have examined the retina in a case of wound of the spinal 
cord, in which then? were on the left side sjrmptoms like those 
following section of the cervical svmpathetic, but I could not 
find the least difference in the size of the vessels or in the 
colour of the optic disks, both eves being under the influence 
of atropine ; besides, there was not, nor had there ever been, 
any defect of sight whatever. 

' I have had under mv care a case of neuralgia of one side 
of the face, with contraction of the pupil and slight ptosis. 
As there was, as weU as the contraction of the pupil, con- 
siderable narrowing of the ocular aperture, it looked, so far, 
like a case of paralysis of the cervical sympathetic; and as 
there was neuralgia on the same side in most of the branches 
of the fifth nerve and hvperapsthesia to the touch, and as the 
least exertion made the patient sweat on the affected side, 
this opinion seemed confirmed. The affection was, I consider, 
in its mechanism, so to speak, I do not say in its cause, a sort 
of miniature herpes zoster. There was the neuralgic pain, but 
the changes of nutrition were represented only by a sb'ght 
haste of the natural functions of the skin, and not by the 
uproar of actual inflammation. There was something more 
than paralysis of the branches of the sympathetic correlated 
with the sensitive nerves to the iris and face, as section of the 
sjTnpathetic does not produce neuralgia, but this paralysis 
was, I believe, one link in the chain. Although the pupil was 
only one-third the size of the other, there was no defect of 
sight whatever. I did not look for defects of sight because 
the pupil was contracted, but because there might be changes 
in the retina similar to those in the iris. The patient could 
read small print easily, and could also see well in the distance. 
He had no dimness of sight, no " clouds," " colours," " specks," 
&c., and not a trace of intolerance of Ught. He could bear, 
he said, to look at the fire without any annoyance. I dilated 
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the pupil by atropine, and made an ophthalmoscopic examina- 
tion. I found no signs of vascularity, the optic disks being as 
as nearly alike as possible. If there were any difference, it was 
that the disk on the affected side was elightly less coloured 
than the other. This examination was made soon after the 
pain had begun, but I examined again a few months after- 
wards on a relapse of the pain; the pupil being still con- 
tracted, I again used atropine. The disks were then quit« 
alike in every respect. 

' I should a priori have expected to have found some slight 
defect of eight and corresponding changes in the vascular 
supply of the optic disk in snoh a case, and in the case of 
paralysis of the cervical sympathetic from injury to the spinal 
cord. The retinal arteries are supplied with sj-mpathetic 
nerves as well as the iris, but as I could find no change in 
their calibre, and no alteration of colour in the optic disk, and 
as there was no loss of sight and no intolerance of light, nor, 
in fact, any departure from a healthy state of the retina, it 
has occurred to me that the part of the cerebro-spinal axis 
which supplies the vessels of the retina (indirectly by the 
sympathetic) may be different to that which supplies the iris. 
If this were so, I should endeavour to ascertain if the same 
holds good as regards the brain, i. e. if it and the retina are 
supplied by a different region of the cerebro-spinal axis from 
that which supplies the external parts of the head, iris, skin, 
outer ear, &c. The meningeal arteries are chiefly branches of 
the same great arterial trunks that supply the outside of the 
head, so that possibly they may be under the control of the 
same part of the sympathetic system as the iris, outer ear, &c.; 
whilst the retina and auditory expansion, although outside 
the cranium, receive branches from the arterial trunks which 
supply the parts inside, and may be under the government 
of the part of the sympathetic system which supplies the 
brain.' 

Such is Dr. Jackson's experience. It is to be desired that 
some skilful anatomist will really look into the question of 
the effects of the sympathetic fibres and centres, whether in 
the neck or in the medulla, upon the cerebral circulation. 
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Donders and Callenfels certainly state that irritation of the 
sympathetic and if« cervical ganglion in the rabbit caused 
manifest narrowing of the vessels of the pia mater, followed 
hy paral)'tic distenaion. Snch distension also followed ex- 
cision of the cervical ganglion. No note was made in these 
eicperimente of the staf* of the vessels of the retina, and my 
own attempts to investigate the matter have been defeated by 
my want of skill as an operator*. 

Let us turn now from mere vascular changes in the fundus 
to consider atrophy of the nerve. 

Atrophy of the optic nerve, with or without chronic nen- 
ritis, is very different in its onset and in its course from the 
injected fundus ; it shows a very different process, and it 
accompanies very different kinds of spinal disease ; the pre- 
sumption therefore is, that one explanation will not serve for 
the two sets of phenomena. Moreover, the atrophy, some- 
times with chronic neuritis, is commonly met with in locomotor 
ataxy, and in degenerative conditions of the eord like unto it; 
but the part of the cord affected in these cases is often away 
&om the connections of the cervical sympathetic ; and we 
know, in addition, that while in locomotor ataxy the dege- 
neration destroys the posterior roots, yet it invariably leaves 
their ganglia whole. Nor are the threads and centres of the 
sympathetic itself found, as a matter of experience, \a be 
diseased ; if we may rely Upon the observations of Friedreich 
and Carre. Duclienne, I have since read (in the Gaz. Hebd. 
1 864), found atrophy of the fibres and sclerosis of the ganglia 
of the sympathicus in two well-marked cases of locomotor 

' I>rB. Biegel and Jollj hava lately repeated these inquiriee in Von 
SuklinKhaueen'n laboratory. Thej Mate in the Februar;!! amber of ' Virchow'a 
Arohiv' that the eiperimenU of CnUenfela were inniffioiont, and they refer 
oIbo to otbera b; BchullE and by Nothnagel. Sehultz Bays (Zur Lehre t. d. 
BIntlwwegDng im mncrn d. Schadels, ' St. Petersb. Med. ZeitBch,' li. 1866, 
8. Ill) that on cutting or irritating the cervical eympathetio in rabbits no 
chaoga followed in the veaaelB of the pia mater. Nutbnsgel (" Viroh. AidL* 
x1. a. lOj) agreed with tbia an n mle, bnt thought that perhapa the vaao-motor 
nervea of the pia mater mijrbt paw by the Bjmpfttlietio jn a few sboDnoal 
caatf, R, and J. have, however, made a ' luge aeries' of careful eipeiimoDt« 
in which they have hiled to discover the alighteat change !□ the veaaels of 
the pia mater on cutting or irritating (be cervical sympathetic. 
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ataxy. But what do we find whun we turn to the sj-mptoms 
in these two casea? That, there was not only myoais, but 
vascularity, (edema, and overheat of the face aud ear likewise. 
These objections, not only taken together, but also taken 
singily, are at least considerable, nnd, in my opinion, are fatal 
to a belief" in the sympathetic nerve as the cause of those 
secondary disorders of the eye which we are discussing. 

It is less easy to undertake to say what are the causes of 
disorder of the optic nerve and retina id spinal affeetione; 
I shall try, however, to find out in what direction the facta 
themselves seem to lie. 

It is clear, first of all, that we have to do with two distinct 
kinds of consecutive disorder, and it is probable that they arise 
from distinct causes. Again, these changes are not peculiar 
to cases of spinal disease, but they are seen in encephalic dis- 
orders also ; and, in default of evidence to the contrary, we 
roust assume that their causation is identical or similar in 
the two. Now, this kind of hypenemia with serous exudation, 
when occurring in encephalic disorders, is, so far as my 
experience goes, very commonly associated with meningitis 
or extended meningeal congestion of the base ; while atrophy 
or chronic neuritis is either not associated with meningitis, 
or, if associated with it, is clearly due to other causes — in 
particular, to disease of the encephalic vessels, to degeneration 
of the optic fibres or centres, to disaeminate sclerosis, or to 
severance of the continuity of the encephalic optic fibres by 
pressure, local neuritis, and the like. Hence my former sup- 
position, that the two kinds of change have different causes, 
is supported by my experience of their causation when de- 
pendent on encephalic conditions'. Again, as I have said, 
this hypenemic state seems to be less a destruction of the 
nerve than a protracted interference with its vaiicularity, and 
this state occurs rather with injuries of the spine than with 
chronic degeuerations of the cord. In these latter cases, 
when any chaagee occur, they appear not to be of the nature 
of a transient interference, but of an essential destruction, 

* Another important mftrk of difference is. tfaat the injected fundus la oftan 
i b; Gontnoteil pupib. 
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These &cts aeem to support the foregoing : injuries to the 
spine are very conimonly followed by meningeal congestion or 
memngitis of a subacute character, while slow degenerations 
of the cord itself are either unattended by meningitis, or the 
miningitis is a mere local thickening not likely to spread. 

In default of a series of autopsies, then, we seem to be led 
towards the conjecture that hypertemla of the back of the eye, 
following injury to the spine, is probably dependent upon a 
greater or less extension of the meningeal and Taecular irri- 
tation up to the base of the brain. Now, have we any reason 
to suppose that such britation or inflammation does creep 
up into the encephalon ? We have : for, setting aside the 
curious head symptoms such patienta often present, here 
the actual demonstration of autopsy comes to aid us. It is 
tolerably well known to careful pathologists that encephalic 
meningitis is not an uncommon accompaniment of spinal 
meningitis. I am glad to be able to enlist Mr. Wharton 
Jones on my own side in this, who makes the same state- 
ment himself on the authorities of Ollivier and Abercrombie. 
It is scarcely needful to point out, that if this explanation of 
an ascending meningitis be the correct one, it accords with 
the observation, stated above, that, in general, the higher the 
injury to the spine, the sooner the afiection of the vessels of 
the inner eye. 

Finally, we have learnt, from our experience of encephaUo 
diseases, to attribute atrophy of the disks to severance of the 
optic nerve fibres, to sclerosis in patches, or to travelling 
degenerations, rather than to meningitis. Very commonly 
it is due to what, for brevity's sake, we may call Wallerism, 
from the well-known experiments of Waller upon the tra- 
velling degenerations of nervous fibres. Now, as I have said, 
atrophy of the disks is seen, not in recent injuries of the spine, 
but in slow degenerations of the cord — in cases, that is, where 
memngitis is usually absent or inactive ; and it ts seen moat 
frequently by far in that d^eneration of the cord called 
sclerosis of the posterior columns, which so often occurs in 
connection with the extension or the dissemination of like 
patches of the same process elsewhere, and particularly up- 
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wards. On the otlier hand, it seems almost certain, from 
clinical observation and from autopsy, that sclerosis, both of 
the optic nerve and of other nerves of the base, such as the 
third ^, do accompany sclerosis of the posterior columns with 
a constancy not accounted for by a propagation of the lesion 
upwards, or by concomitant mischief of a like kind above the 
cord ; moreover, these nerves are often affected so early, that 
we can scarcely suppose that the degeneration has had time to 
advance to the corpora quadrigemina, or other parts of vision, 
even in the subtlest form. Nay, more ; sclerosis of the optic 
nerves would seem to be actually commoner in locomotor 
ataxy than in disseminate sclerosis, when lumps of hardened 
nervous tissue are undoubtedly present both in cord and 
encephalon. In this latter disease, however — disseminate io- 
aular or patchy sclerosis — atrophy of the optic nerves is by 
no means uncommon. Amaurosis, then, in chronic spinal 
lesion, wilt probably be explained when the occurrence of 
the like changes in the ecrebro -spinal mass are explained, 
and not till that time. 

There remains much to be done before we can reason on spinal 
amaurosis and the ophthalmic signs of spinal injury in any 
ade<iuate way ; and were it not that I thought some handling 
of the few facta we have would lead to further inquiry, and 
so far do indirect good, I should have deferred any essay 
thereon for the present, beset as we are with the double diffi- 
culty of indicating the general bearings of phenomena whose 
connection is so obscure ; and, on the other hand, of avoiding 
the temptation to handle the subject more freely than the 
actual state of our knowledge can justify. 

An important attempt has been made by Dr. Hugblings 
Jackson to throw some further light upon the subject by 
direct experiment. The results were negative, but are 
nevertheless so important, that I think they ought to be 
republished ; I therefore place Dr. Jackson's account of his 

' Id locomotor atuj we loy End ilisordeiB of sccomuiodatioD, (wlsy uf 
.L.-._i —lu^gg ^th (Joublo vuion, and contraolion of the pupils in addition to 
of the optic nerve and nacrowing or tbe viiual fiiild. Tbe atrophj U 
needed by a traneient period of more aotiue irritation. 
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;iri%?TSD:ai» » an j^ipnidix to this diapter, to which, 
pfciaj«w iStttj bire bkcv affinitT than to any other part of my 
Kvrf:. Tber mftr, bowerer, be considered also in connection 
viii Ltf obaenucAs on ekep, vfaidi I republish hereafter. 

IV. Jacksi:a:'s cvusiinimieation to the ' Medical l^es and 
GuKT^' ice ibf i5ih Jnlr, 1 863^ is entitled. An Erperimenial 
jhffLi'i it,:c rif Ffrrt :/ fie Jpplkatiom if Ice to ihe Back of 
7.if \rri ^ rif Err^%£J f**r»7j/k>«, and proceeds as follows : — 
' At the Hof^cia] icsr the Epileptic and Faratysed I tried 
Hie fyj; vrn^ exj^n2Defit& in oxder to see if I could influence 
ibr rvr. — iIk* sze of the pnpiL the calibre of the retinal 
aric-nes. azhi cvrjc-rabv^n of the optic disk, — by applying cold to 
ihr back of the neick. It oci'urred to me to do so on reading 
Ih, ChapnuLs's communication in the last Number of the 
•• Mccica! lanes and Gawtte," entitled, "A New Method of 
T^:£n^ Dis^n^ br ContivJling the Circulation of the Blood 
in D:i!Vi>^n: Pans <si the Body/' The patient on whom I tried 
it was a ^I oi &ir ^nend health, but who was subject to 
sudden s^rtfn^ ct the whole body, for which she had been 
admined. When ice was applied to the back of the neck and 
up;>er pdut of the dorsal spine, I could detect no alteration 
whatever in the size of the pupil. I confined my attention 
to one. It varied Tvadily in light and shade. (I tried this 
ex^vriment on another little girl seTeral times with the same 
result/ I then examined the fundus with the ophthalmoscope, 
noting i'arefnlly the size of all the Tessels, and the degree of 
coloration o{ the optic disk. The nurse then applied the ice 
to the back at the lower cervical and upper dorsal regions, but 
there was no change whatever ; the vessels remained of the 
same size, and the disk of the same colour. I next examined 
when the ice was applied to the back of the head, and then to 
the side of the neck, and I tried the same experiments on a 
second patient ; in both with the same results. 

* Now the pupil not being artificially dilated, it was o 
course not \ejj easy to estimate the size of the vessels and 
the coloration of the disk. Yet I had it well and steadily 
under view when the ice was applied and when it was taken 
away. I, however, dilated one pupil with atropine, and then 
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saw the disk as plainly almost as the child's face. Had it, 
to use such expressions, blushed or paled, it would have been 
readily duteeted. I looked both before, during, and after the 
application of the ice. The Iarg« vessels did not alter in the 
least, nor did a small artery, like a hair, that I watched witb 
great care ; and, what is of more importance, I did not detect 
the least change in the colour of the optic disk. The ice waa 
applied to the back of the neck for exactly nineteen minntes. 
I was very careful to keep the disk steadily under view the 
moment the ice was suddenly applied and when it was sud- 
denly taken off, and indeed I kept the disk imder a steady 
gaze nearly the whole of the nineteen minutes. Finding no 
difference on taking away the ice after this long application, 
it was re-applied almost directly; and then, the disk being 
under view, the nurse took the ice away, and immediately 
8ubstitut<Kl a flannel wrung out of very hot water. I could 
find no change. 

' I used the ordinary ophthalmoscope in the above exa- 
minations, 

' Next morning I examined the retina again, and this time 
by the direct method. The disk seemed, of course, of large 
size; and I had no difficulty in keeping it under view at the 
moment of suddenly " making contact," and of suddenly 
" breaking contact." I found no change in the size of the 
arteries or veins, nor in the coloration of the disk. 

' So far, then, I could see no change in the circulation, no 
change of colour in the disk ; but I freely admit that very 
likely with the greatest care I might bo unable to detect some 
little alteration of colour. Nor would any one, I suppose, who 
adopts Dr. Chapman's views, believe that the changes would 
be very marked, so as to be easily appreciated by the eye. 
Still, these observations may be of some value, if confirmed, 
in settling that point by experiment, — viz. that there ia no 
perceptible alteration. 

' I tried then to get information from patients in the hos- 
pital who were using the ice for purposes of treatment as to 
any alleration in the function of the eyes. [The ice is applied 
for half-an-hour, and then hot flannels for half-an-hour, the 
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patient sitting in a chair so that there could be no defect 
from position.] One little girl complained that several times 
a-daj her sight was '^ queer ;" but this is a common complaint 
in epileptics, and this patient's sight did not fail when the ice 
was applied. Two other patients were not intelligent enough 
to give me any answers at all. In a fourth, the answers were 
unsatisfiuitory. I asked the patient what she felt^ and she 
described the local sensation, and spoke of a pain over the 
right eye^ and, in reply to several questions, said there was no 
other feeling. But^ on asking the leading question, *' Is there 
anything wrong with your sight when the ice is applied ?" 
she said there was a little dimness. 

' My object in making these experiments was not so much 
for the sake of learning the effect of this treatment on the 
circulation in the eye, a« to be able to form some idea of its 
effect on the cerebral circulation. Dr. Chapman, in the com* 
munication referred to, writes (page 60) : — ^ For example, 
intending to direct a fuller and more equable flow of blood 
to the brain, I apply ice to the back of the neck and between 
the scapulae." If the circulation in the brain were affected by 
the application of ice to the back of the neck, it is, I think, 
probable that the branches of the arteriae centralis retina 
would be affected too.' 
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The plate is (nken fmni a drau-ing by Mr. Bui^eM niiide fur Dr. HughlingH 
jBok*nr>, who kindlj placed it at tay diBposal. The pntietit was rt man aged 
about twent^rour jcaiB, who hod tough arteries, a hj^rtrophied hewt, and 
albuminuria. No dropsy. He sufffred from cpist-nJH. and from fit* of dif- 
ferent sari*, iiu]jp09cd (o depend upon hiBmorrhagex int« the pia mater. Hv 
ilied from ' apopleiy.' Dr. Jackson went to PortamoDth to permade lbs 
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There are some cachexies or morbid states of the eyBt^m, 
•h as that of Bright'a disease, of syphilis, of certain poisons, 

the like, wliich affect the eye in very remarkable wuys. 
Those who are satisfied with current medical lan^iia^ are 
itent to say that these affections are due to the prevailing 
of the blood. In this and the Ibllowiiig chapters 
I shall shortly describe these phenomena, which are most 
important to the physieian. We shall first consider the 
'amauroeis which occurs in connection with albuminuria. 
lanrosia was noticed as a symptom of Bright's disease by 
ison, Landouzy*, Tiirck ^ Mackenzie, and many other 
''writers of the pre -ophthalmoscopic ages, but the first im- 
portant descriptions of it are of more recent date. Grafe, 
Liebreich, and Desmarres were among the first to give really 
good descriptions of tliis amaurosis, with the help of the 
mirror; and Virehow ('Arch, f Path, Anat.' s. 170), Miiller 
('Arch, f, Oph.' iv. pp. 41 and 287), and Schweigger {'Arch. 
Oph.' Bd. v. Abth. ii.) among the first to investigate the cor- 
responding tissues with the microscope. That affections of 
sight accompany albuminuria is now well known, though 
they have not, perhaps, been so well described in English 
books as they deserve. 




' Vidt Liebreich's ' Atlaa.' pUUi ii. figs, i 
to thui chapter. 
■ Vidt ' Ann. d'Ocul.' t. xxji. and xivi. 1849 aoil iSjo. 
' VUe * Zeitachr. der Wienei Aente,' 1850. 
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It lias not been laid down with BufGciont clearDees, for 
instance, that in Bright's disease we have to deal with two 
classes of eye disorders. We may see attacks of partial, or 
even of abeolute bliDdoeBs coinciding with that state which 
we call urtemie poisoning, but in which we can detect no 
retinal changes with the mirror; or we may have impairments 
of sight which advance more gradually, last longer, and are 
definitely dependent upon certain visible degenerations. 

These two modes of blindness were not distinguished until 
the mirror threw its light upon them, and they are even now, 
though clearly described by Forster, and subsequently by 
Giife, but too often confounded by good clinicians. 

The first form of Bright'a blindness may complicate the 
second form, occurring at intervals during its course. It 
consists in repeated attacks of dimness, .which accompany 
headache, dulness, or convulsions ; it lasts one, two, three, or 
more days, and then passes off as the other uremic symptoms 
disappear. 

The blindness rarely amounts to a loss of perception of 
light, but often of distinction of objects. It generally comes 
on suddenly in a few minutes or hours, quickly reaches its 
height, affects both eyes alike, or nearly so, and either comes 
and goes at short but uncertain intervals, or varies irregularly 
in its intensity. This form, which may be called Uraemie 
Amaurosis, may exist alone ; may precede the second, or 
retinitic form ; or may complicate the latter. I have seen, 
and repeatedly examined with the mirror, three cases at least, 
in which unemic amaurosis existed in a severe form, and in 
which retinitis never appeared ; I have seen one case in which 
uicemic amaurosis preceded the retinal form, and afterwards 
complicated it ; and I have seen numbers of cases in which 
attacks of ursemic amaurosis came on during the progress of 
Bright's retinitis, and caused more or less transient incre- 
ments of blindness. 

Grafe [loc. oil.) gives a most interesting case in which 
unemic amaurosis preceded retinal mischief; and ho says, 
that out of thirty-two cases of amblyopia with albuminuria, 
he found thirty in which retinal changes were presentj while 
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in two there were no retinal chaDges, but there were extreme 
ursemtc symptoms. 

The importance of distinguishing between these two forms 
of blindness is not to be meaeured only by the importance of 
the retinal changes themselvea, but also by the light it may 
tlirow upon the causation of albimiinuric retinitis. Were 
albuminuric retinitis a direct result of the urtemie poisoning, 
we should scarcely expect ever to find marked unemia causing 
blindness, and not settiug up a trace of retinitis'. On the 
other hand, again, we frequently find retinitis without unemic 
eymptoma, as I shall state hereafter. In fourteen eases out 
of thirty of retinitis, Grafe {loc. cit.) had notes of the absence 
of any history of uriemic symptoms, while in five more no 
such symptoms were mentioned. Whether ursemic amaurosis 
depend upon molecular or vascular changes in the retina 
itself, or whether {as I think more likely) it is a proper 
cerebral symptom, cannot as yet be decided. The most likely 
guess is, that it is due to that anemia of the nervous centres, 
with or without serous exudation, which we frequently see In 
death irom unemia. 

I carefully examined \ha eyes, as I have said, in three cases 
of extreme ursemic amaurosis, without discovering any varia- 
tion, even in the vessels ; and in neither of these cases was 
there the presence of convulsions to suggest any periodic 
instability of the cerebral arteries. 

The second kind of amblyopia which accompanies renal mis- 
chief is the well-known and not uncommon albuminuric reti- 
nitis. Few disorders of the eye present changes so definite and 
so remarkable. The first stage of this disorder, as seen by the 
mirror, is one — to use Grife's language — of ' difiiise infiltra- 
tion.' At the commencement, we do not see those spots of 
degeneration which are so characteristic of later stages, but 
we see a more or less rapid increase of vascularity. The retina 



' Some good cues of mere Dmnii 
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for a space of from 3''' to ^" around the disk becomes slightly 
swollen^ and of a grey or purplish red ; many fine vesicles 
burst into view^ and the retinal veins dilate unequally, and 
grow tortuous ; while the arteries tend rather to slirink. 
The disk is invaded also; it becomes dark red, and sufiused ; 
its edges grow dim, and soon a grey, filmy exudation of 
serum breaks out upon it and upon the surrounding retina, 
casting a veil over them^. The mischiefs may not extend 
beyond this point, and I believe, from my own observations, 
that in many cases of recent albuminuria, such as the scar- 
latinal, complete resolution of this state takes place, and 
recovery follows. Mr. Bader expresses the same opinion in 
his paper in * Guy's Hospital Reports.' If resolution does 
not take place, however, we have something more to look for. 
This is the appearance of certain whitish spots and of extra- 
vasations of blood in the retina. These spots occur in numbers, 
and would seem to depend upon a coagulation of the filmy 
extravasation seen upon the more central portions of the 
retina, so that central vision is soon deteriorated. They 
seem rarely to occur upon the peripheral portions. The 
hoemorrhagic spots may and often do precede tiie white spots 
in point of time, especially if the congestive stage has been 
severe; but I do not adhere to the belief encouraged by 
Yirchow®, that the white spots are simply decolourized clots. 
Many of them may be so; all hemorrhagic spots, indeed, may 
turn into white or whitish spots ; but I am sure that many 
of the white spots have never been haemorrhages. I have 
repeatedly seen fresh white spots upon such retinas after 
intervals which were insufficient for the blanching of clot, 
and, indeed, before any haemorrhages have occurred ; I have 
also seen the white spots increasing in diameter without any 
further exudations of blood. 

In the admirable 'Atlas' of Liebreich we have two excellent 
delineations of Bright's retina showing the white spots. 

' Liebroioh bajs, that a true intraocular neuritiB may oocur at thia stage, 
and he given a drawing of this in his ' Atlas,* Tab. 8, fig. 6. 

* Douuarres seems to hold this view likewise in his 'Traits des Maladies 
des Yeujc,' vol. iiL 
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These, though brilliant, are seldom quite white, but rather 
of an opaque yellowiBh or bluiwh-white colour. The hsemor- 
rhag^ occur in the inner layers, whence they press outwards ; 
but the spots and patches form, chiefly at least, in the granular 
layers of the retina, and invade the inner from thence. Not 
infrequently they may be seen to form behind a blood-vesael, 
so as to thrust it forward ; while at other times they may bo 
seen in front of a blood-vessel, or so ineluding it as to conceal 
more or less of its length. All these latter patches, however, 
in my experience, have evidently been clots. Whitish streaks 
again are seen, which run along the course of the vessels, aa 
though formed by exudation from them, and other white 
radiating streaks are often visible as the remains of blood 
outpoured between the bundles of nerve fibres. In the 
inverted image, with a common two-inch lens, the spots seem 
ia range from the size of a millet-seed or less to the size of 
a hemp-seed or more. Around the yellow spot is to be seen a 
group or constellation of peculiar stellate spots, differing both 
in aspect and origin from those already described. These are 
due to the fatty degeneration of rods of Miiller, the termina- 
tions of which they are. A^ the large wliite spots and patches 
increase in number and run together, they tend to surround 
the disk with a zone, or, to use Liebreich's expression, with 
a rampart^, the inner hne of which is irregularly circular, or 
melts into the grey interval and the disk itself, while the 
outer presents salient angles which correspond to the course 
of the larger vessels. This is splendidly seen with a binocular 
instrument, which brings out the prominences. The large 
patches have a brilliant and, to the unaccustomed observer, 
almost a startling appearance. These patches surrounding 
the disk may gradually invade it, its position having pro- 
bably, however, been long obscured by congestion, exudation, 
and proliferation. 

The region of the haemorrhages is the same as that of 
the spots, namely, around the disk and in the region of the 
macula. They occur in numbers on the course of vessels, 
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often behind them, or in their angles of bifurcation. They 
may aleo, as I have said, form streaks, if they soak between 
the nerve fibres ; but they present themselves more often us 
irregular dirty blotches among the spots, They are seldom 
large ; in the advanced stages, however, they tend to increase 
in size, and a sudden and copious hfflmorrhage may sometimes 
be seriously dangerous to the sight, or to as much of it as 
remains, When we have only to do with scattered, defined 
spots, and smalt ecchymoses, we may often hope for great 
improvement ; indeed, if we keep the patient some time under 
observation, we may even see actual recovery. The retinal 
mischief always attacks both eyes ; but it does not seem to 
advance and recede with the chief malady. In cases of cure, 
the blood-vessels begin to shrink considerably in sizej those 
which are decayed, shrivel and vanish; others silt up, and 
others again seem to present that peculiar condensation and 
thickening of the walls which is called sclerosis, and which 
differs from that change in the renal arteries which Dr. 
George Johnson has called 'hypertrophy,' and of which he 
showed examples at the British Association Meeting at Ox- 
ford in 1868. The hemorrhages whiten as they recede, com- 
mencing at their periphery, and so gradually fade away. 
The white spots in like manner slowly disappear, remaining 
longest at their favourite part — the region of the macula. 
The renewed transparency of the retina allows us now to see 
that the choroid has suffered, for we find yellow patches have 
formed in this coat likewise, and the hexagonal cells are so 
injured that the colour has nm. Towards the periphery also 
the vasa vorticosa have become very visible. This patch- 
change in the choroid and a persistent retinal anicmia may 
alone remain to tell of the mischief that has passed by. 

In speaking thus of the course of Bright's retinitis, I must 
be understood, of course, to speak of the eyes siugly. Though 
both eyes are always attacked, yet they suffer generally in 
unequal degrees, or change at different rates. We may often 
see the congestive stage tn one eye accompanied by the dis- 
seminate stage in the other, or the disseminate stage in one 
accompanied by the patchy stage in the other. 
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The general symptoms connected with Blight's retinitis, if 
any, are of course those of the kidney disease. 

At the outset of the retinitis, however, patients generally 
complain of headache. In a little boy, shown to me by 
Mr. Teale, who was suffering from much headache, after 
convalescence from scarlatina, we found diffuse infiltration 
in both eyes. A gentleman once consulted me simply for 
headache, in whose urine I found albumen ; and then, my 
Buspicions being aroused, the eongeative stage of retinitis 
also. As regards the special symptoms of blindness, we find 
that the losa of sight sometimes creeps on almost imper- 
ceptibly, or it may set in rather suddenly. The sight seldom 
fails quickly, however ; and in all oases it observes some va- 
rious intervals of truce, like the intermittent dyspncea which 
we also see in Bright's disease '. 

In some cases, as in one which I recently had under my eare, 
sudden diminutions of visual power are due to plugging of 
arterial branches : in one case (App. No. 1 1 1), two were thus 
occluded at an interval of about three weeks. Sudden and 
large hemorrhages also often disturb vision, which again re- 
covers itself a little as the blood is reabsorbed; finally, waves 
of amblyopia may pass over the j)atient as intercurrent attacks 
of uremic amaurosis complicate the retinitis. If the central 
parts of the retina are attacked first, which is perhaps gene- 
rally the case, then useful vision is lobt early and decidedly, 
the visual field becomes defectivcj mists obscure the sight, 
the outlines of objects become confused, far sight is lost, and 
coloured vision and persistent blots or images may be present. 
Some districts of the retina always remain unchanged, and 
these portions may be seen with the mirror, or may be 
detected by mapping out the field of vision, Gmfe states, 
however, that in one case of this kind he has seen complete 
blindness; I presume, of both eyes^. 
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The retinitis never precedes nephritic degeneration j bs 
Lanilouzy supposed ; yet, so eilenUy may shriDking' of the 
kidney go on, that enfeeblemeot of sight may not iofre- 
quently bo the first symptom which leads the suETerer to a 
doctor ; and the doctor, who begins by examining the eyes for 
spectacles, ends by discovering interstitial nephritis. Indeed, 
the retinitis, so far from being n forerunning symptom, would 
seem from my experience to be an evidence rather of decided or 
advanced diseaee, and would lead me to give a very unfavoor- 
able general prognosis. As regards the special prognosis, I 
think that really good vision is seldom recovered, though Grafe 
speaks more cheerfully, and records three cases {he. cit. p. 285) 
of such fortunate ending. This is a point on which an oculist 
has better opportunities of judging than a physician. 

Such are the features of Bright's retina in its general 
aspect ; let ns, in the next place, look at the characters 
of the tisene changes, as seen under the microscope. In this 
part of the inquiry almost all that has been written has been 
taken or derived from the papers of Virchow (' Verhandl. Phya. 
Med. Gesell.' 2 and 3 Hft. and < V. Arch.' x. 5. 1 7«), followed 
by Wagner in same ('V. Arch.' xii. p. 318, 1857); of Heinrich 
Muller ('Arch. f. Oph.' iv. Abth. a. 1858); of Grafe and 
Schweigger (ibid. Bd. vi. Abth. a. i860); of Liebreich (ibid. 
Bd, V. Abth. 3. 1859, and 'Atlas,' 1863}; and of Muller again 
(in 'Wurzburg. Med. Zeitschr.' I, 1. i860). In this latter 
paper Miiller gives the first careful description of the 
changes in the choroid ; these are also referred to by 
Schweigger in the same year (1H60), but in a later pub- 
lication. Able chapters founded on these investigations may 
be found also in the various subsequent treatises on the 
eye, as in the 'Lehrbuch' of Stellwag v. Carion, and in the 
treatises of Wecker, Bador, and the English writers upon 
diseases of the eye. I shall give a careful account of these 
investigations, as we scarcely know how much light may 
be thrown by them now and hereailer upon the intimate 

I believe, an error. The pn>cei» seenu alter a time to rtjncli a tumi, luid to 
eeawi its Botivit;. leaving more or lew or the reUna Jeiitrojed. 1 have seen 
tbvi certainlj in two eaiea. 
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pathology of tissue clian^ in general, aud of that remarkable 
change in particular through which in many pcreone the 
wliole organism passes in later life, and which shows itself 
most prominently in a certain coint-ident degeneration of the 
heart, arteries, and kidneys. I have before me the treatises 
to which I have referred, and 1 have had the opportunity of 
verifying myself in two cases every statement, or almost every 
statement, which I shall make. 

Mischief is found in three parts of the eye chiefly — in the 
vitreous humour, in the retina, and in the choroid. The 
changes in the choroid are substantial, hut those in the 
vitreous are probably but an extension of those in the ad- 
joining retina. However, as we picture the eye from before 
backward, I shall begin with the vitreous humour. 

The chanf^a seen in it arc of two kinds, the first being a 
prnliferatioii of the web of the vitreous, the second being the 
development of certain linear bodies whose origin is unknown. 
The proliferation is seen in an increase of the cells of the 
vitreous, the humour, when hardened, seeming turbid on the 
outer surface, which is near the retina ; some of those cells 
have processes, but others are round, and by the side of some 
of them may be seen a hyaline drop, which has escaped on 
dehiseenee of the cell ; nuclei again are to be sL'cn, multiplying 
and dividing, and the Kubsfance of tlio vitreous in these parts has 
a graiuilar aspect. These changes are best seen in the neigh- 
bourhood of the more active tracts of mischief in the retina. 

The second variety of products is described by Milller as 
consisting of little rods (Stiibchen) of various lengths, the 
longer ones being often knotted. Schweigger describes them 
as fine, slightly varicose, unbranehed, somewhat curly threads, 
which from the periphery inwards lessen until we see them 
merely as points. These little rods are flexible, and not very 
brittle ; they somewhat resemble spindle-shaped spermatozoa, 
or fat crjstals. That they are not fat crystals, however, is 
quickly shown by their behaviour under rengents. Like the 
proliferating cells, they seem to be dependent upon the retinal 
troubles, for tliey are most numerous near the affected parts 
of the retina, and diminish in number as we pass inwards. 
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I think that the inference we must draw from euttnioation 
of the vitreoiis is, that the changes seen have nothing cha- 
racteristic or special about them, and illustrate only tlie way 
in which the humour rcsentfi simple irritations. The clinical 
obserrer muet bear in mind, that this turbidity of the vitreona 
may often modify the appearance of the retina behind it. 

Tlie ehangcB in the retina are as special and peculiar as 
thoEC in the vitreous humour are simple and general. The 
appearances I am about to describe are seen after hardening 
the retina in chromic acid solution, and then making soctions 
of it« structure. Let ua suppose that the first section of the 
retina is made vertically, and passes through the disk in 
the axis of the optic nerve. The first object which attracts 
the attention is the papilla, which is swollen, but generally 
still retains its central depression. The surrounding retina is 
also thickened, but falls away to its normal dimensions as it 
leaves the disk. At a little distance from the disk, however, 
we come sgain upon an increase of thickness as we follow the 
section through tlie crown or crescent of white patches which 
surrounds it. As we leave the disk, we see fatty particles, 
chiefly in the granular layers, though not wholly confined to 
them ; and these increaso as we approach the white patches 
and the circumvallation, thrusting aside the proper elements 
of the retina. These fatty granules are to be found sparingly 
in the inner layers, especially about the yellow spot, and 
Schweigger speaks also of very fine vessels now to be found 
in this district. Tlio fat granules are never to be seen in 
any part of Jacob's membrane. 

Besides these fat granules, we discover curions little masses 
or conglomerations of fibrin, which occur in both of the gran- 
ular layers and in the intergranular. Near and in the circum- 
vallation these fibrin deposits are less common than the fatty : 
as we approach the disk, however, the reverse is seen ; the 
fatly elements now fail, and fibrin masses, fibrin threads '", 
and actual connective tissue, take their place. Near the disk, 
the connective tissue of the nerve fibre layer is much devc- 

" It Beems not unlilcely that nome of the threads or atrintlona in the fibrin 
dejHigiti maj ba due to the Bcticm of the reagenti uied in burdening. 
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loped, and the ^welling of tlte disk ib due to a great increase 
of the same element, with a considerable increase of fine 
vessels. The proper nerve fibres are seen to be eompresHed 
hy the new growth, and are, no douht, mnch iajnred in this 
way ; though I liave myeelf reason to think that nerve fibres 
will bear a great deal of this kind of compression without 
permanent impairment. 

Hsemorrhages, of course, are rarely ahsent, and ore of 
various ages. They occur in different places, but numerous 
small ones are generally observed in the nerve-fibre layer, 
thrusting from the inner to the outer coats. The vessels 
themselves are sometimes fat dotted, especially those near the 
disks ; or more frequently we may see them sclerosed after the 
fashion I shall presently mention : finally, they may seem, 
as to me they seemed for the most part, to be healthy, I 
have not found any hypertrophy of the muscular layer of the 
arterioles, nor is it mentioned hy any one of the numerous 
observers which I have quoted. The exact mechanism of the 
haemorrhages is therefore not quite clear to me, for fresh 
htemoirhages may be seen as streaks in the nerve layer, or 
as clots in the intergranular layer, without any evident con- 
nection either with a fatty or a sclerosed vessel, but never- 
theless large enough to crush the outer, or rod and cone 
layers. All this may be seen with great ease, for in this 
affection we find, as Muller observes, that the elements show 
a remarkable 'Isolirbarkeit,' or separability (if I may coin encb a 
word), which facilitates the distinction of parts, and suggests 
to us that there must be some degree of sclerosis throughout. 
Even Miiller's rods may be picked out almost entire, and their 
degeneration around the macula lutea readily verified. This 
degeneration aficcts all their divisions, ttie rods being some- 
times obviously fatty up to their termination in the limitary 
membrane. 

The change called sclerosis, to which I have referred, is 
found in albuminuric retinitis in a well-marked and very 
curious degree. It affects both the blood-vessels and the nerve 
fibres, the latter being changed in a way that sorely puzzled 
the earlier observers. The change in the blood-vessels, which 
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we shall see also in the chorio-eapillaria, coneists in a thick- 
ening' of their walls with a compact, strongly refracting 
matter, which narrows their lumen. It is found chiefly in 
the smaller branches and the capillaries, the larger vessels 
showing rather an increase of the ailventitia. The nerre 
fibres thus affected break up, and form nests of bodies, which 
resemble ganglion cells, or spindle and caudate connective 
tissue cells, except in this, that they present no nncleas. 
Sometimes a certain marking occurs in them, which might 
lead an unwary observer to suppose a nucleus ; but neither 
this, which I am disposed to nttribut* to the chromic acid, 
nor the bodies themselves, display the carmine reaction proper 
either to ganglion cells or to connective tissue corpuscles. 
Moreover, Miiller gives the following convincing reasons in 
favour of their origin from nerve fibres. They take their rise 
always in the fibre layer, never in the ganglion layer, 
although they may by their size invade the latter. In some 
places, again, undoubted nerve fibres are seen passing between 
or about them ; and, finally, every transition may he detected 
between these bodies and the nerve fibres. A fibre becomes 
irregularly thickened, or varicose ; the varicosity is then 
affected with the peculiar sclerotic change which gives it 
an opalescent briglitness, and the thickened and condensed 
portion is finally sejxirated, so as to form an independent 
corpuscle, or rather so as to imitate one. These bodies 
accumulate in nesls, which bulge out the layer which covers 
them ; and among them may he seen likewise some fatty 
granules which may arise from degenerated connective tissue, 
or more probably from broken-up nerve (Schweigger). 
Nerve fibres affected in the way described are often called 
hypertrophied, which is a foolish and misleading term. I 
must warn the reader not to mistake for these sclerosed fibres 
the fibres which are simply enlarged from ffidema, and which 
are to be founrl in almost all cases ol' swollen papilla, whether 
this be due to kidney disease, to cerebral tumour, or any 
cause whatever. The distinction, when once seen, is easy. 
The fibres, which are simply swollen, lie almost exclusively 
about the disk ; they do not break off iuto short lengths, but 
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are more tiniformly enlarged; they do nofccollect innesta; and, 
finally, they have not that highly refracting quality which 
diGtinguiBhes the sclerosed (wrtions. 

Such in sum are the appearances which have heen found in. 
the retinitis of albuminuria ; and it is not difficult to account 
for blindness, when we find from the very first an opacity of 
the vitreous, a fatty degnneration of the granular layers to a 
d^ree which cuts off light from Jacob's membrane and the 
choroid, and an increase of vascular and connective tissue 
shout the disk and in the optic nerve which mu^t always 
compress its fibres, and which often, as Liebreich well shows 
{vide ' Atlas,' Tab. 8, fig. 6), amounts to an acute neuritis. 

Before passing on to describe the changes found in the 
choroid, it is important for us to know the degrees of con- 
stancy which the retinal changes observe. My own observations 
are too limited to give much help in this part of the inquiry, 
but the more extensive researches of Lichtenst«in ", Virchow, 
Miiller, Schweigger, and others, seem to prove that sclerosis 
may occur without the fatty degeneration (Lichtenstein); that 
fatty degeneration may be far advanced with but little scle- 
rosis, and with no papillary cedema and swelling of nerve 
fibres (Virchow) ; finally, that the relations in degree between 
fatt)- degeneration and hypertrophy of connective tissue are 
very variable, even in the same eye. My own limited obser- 
vations lead me to think that the fatty degeneration and the 
increase of connective tissue are of the same nature ; for in 
some districts, and apparently in the less vascular dislricte, 
there is a rapid proliferation of instable cells and nuclei, while 
in the neigh bouriiood of the vascular papilla the new elements 
are more stable, and weave themselves into a tissue. The 
sclerosis seoms to be a distinct event, always distinct as a 
process, and often distinct in its time of appearance. It seems 
at first sight to be misnamed, and to be something dififerent 
from that which occurs in patches in the cerebrospinal mass ; 
certainly, however, it seems in the vessels to have a com- 
munity of origin with thickening of the adventitia, and it 
afi'ects the nerve fibres in that form of encephalitis which 
" 'De Amblyopil ei morbo Brighlii,' K6nig«berg, 1857. 
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Virohow has discovered in newly-born cliildren, and which 
essentially consist b in an irritative movement of the neuroglia. 
It may, therefore, be of a kindred nature with this latt«r pro- 
cess, though at first sight so different. 

The changes in the choroid in albuminuria are, as I have 
said, independent of those in the retina, though of like nature 
to them ^*. The so-called sclerosis is here most beautifolly 
seen, and bright patches of it in the chorio-capillariB are 
visible. Virchow described them first '^, and Miiller and 
Schweigger admirably followed up his researches. In the 
choroidal stroma we do not find much mischief. Here and 
there ia a sclerosed vessel ; in other places, the pigment etmc- 
ture onntiguous to a diseased patch in the chorio-<:apillaris is 
atrophiedor spoilt, and the pigment cells are all, perhaps, a little 
too adherent. In addition to this, there is generally some evi- 
dence of irritation in the swelling and opacity of connective 
tissue cells, Schweigger states, moreover, that there may be 
a discoloration of the stroma at points where no sclerosis is 
found either in it or in the vascular layer. Hsemorrhagea 
are less commonly found in either layer than in the retina. 
On stripping off the epithelium, the patches of sclerosis in 
the chorio- cap ill aria are at once evident by their peculiar 
brilliancy. The sclerosed vessels have their walls thickened 
like those in the retina by a homogeneous strongly-refracting 
substance, wliich contracts the lumen, and also makes the 
outer contour unequal and bulbous, In consequence of the 
narrowing of the lumen, cavities are formed in places from 
which the blood corpuscles have often escaped by one or more 
of the numerous communications. Sometimes, however, an 
ampulla occurs, which contains a clump of blood-cells. These 
will he found to be varicosities in the course of arterial trunks. 
The sclerosis seems to arise in districts, and to frequent the 
chorio -capillaris chiefly ; scattered traces of it may sometimes 
he found in the veins also, and a few branches of the posterior 

" Galezowcki, in k aharl eUBj on tbe retina in albuminuria, in the 'Union 
MiditaJe,' May a;, 1865, anys, I Huppose by some ovenright, ' La ohoroida 
<Una touleB le« formes de In retinito nlbuminurique, rcBto inUote.' 

" Virobaw, ' Vertuuiill. {jhyg.-ined. GeHelisabBfl WUrabur^,' x. p. 36. 
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eiliaiy arteries may not escape. In addition to the closing of 
the arterioles by means of sclerotic narrowing and varicosity, 
we find them closed also by the coagulation of their con- 
tents. In this way long plugs are formed, which can be 
teased or pressed out. A few of them contain some blood- 
corpuscles, and others may contain granules and small cellular 
or pseudo-cellular bodies, which may be changed leucocytes, 
or have had origin in the epithelium ; many others, however, 
are quite transparent and homogeneous. 

The epithelium of the ciliary arteries was found by Miillcr 
to be much proliferated; in the choroid it is generally 
loosened or lost, and with it numerous young cells suggestive 
of proliferation may be seen ; there are also spindle - cells 
full of fat drops, which swell and burst. Free granules may 
always be seen in abundance. A very interesting kind of 
peripheral embolism may be followed distinctly in the vessels 
of this region, the minuter contents of the arterioles being 
driven into the capillaries. In the chorio-capillaris, indeed, 
this plugging leads to no great consequences, as the commu- 
nications are so numerous — more numerous than the plugs. 
Changes of these kinds, including sclerosis, maybe seen also 
in the fine vessels of the stroma, but to a far less degree than 
in the cborio-capiilaris. As the intimate connection of ence- 
phalic apoplexy with kidney mischief makes all changes of the 
blood-vessels of the retina so interesting, it is curious to see 
tiiat partly in the affected vessels and partly in their neigh- 
bourhood are to be seen many irregular yellowish red or 
brownish masses, which chiefly consist of blood- colouring 
matters, the afi'ected parts being ochrey and opaque in 
appearance. 

Some of these are evidently due to mere stagnation and 
change, but in other places they clearly are the result of 
extravasation, though neither degeneratiou nor embolism of 
the vessels may be discoverable. We are thus obliged to 
suppose that the exudation is due to some change in the 
blood rather than in its continents. 

Let U8 HOW try to sum up what is to be seen in the eye of 
Bright's disease. 

Q 2 
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First, we disoover a remarkable vascularity of the disk, the 
old vessels being distended, and a multitude of new ones 
developed. Besides this^ and in intimate genetic relation with 
it, we find a considerable increase of connective elements in 
the same parts, namely, in the disk^ and in that distinct of the 
nerve-fibre layer which lies more immediately around it. 

These changes, together with the coincident infiltration of 
serous and coagulable fluids, cause the loss of transparency, 
and conceal the vessels and those edges of the choroid and 
sclerotic which we call the margin of the disk. As these 
changes advance, we see the hypertrophy of the connective 
tissue extending itself up to the lamina cribrosa, sometimes even 
into the depth of the optic nerve, and making itself manifest 
likewise in overgrowth of the adventitia of the vessels. This 
latter interference with the vessels causes emptiness of the 
arteries, with consequent venous fulness, and causes, moreover, 
those hemorrhages which occur first, no doubt, in vesseb 
which are fatty or sclerosed, but also in those which appear 
to be healthy. As we leave the belt around the disk, we find 
a proliferation of the granular layers of a much more unstable 
kind, the instability being due, perhaps, to the diminution of 
blood supply. The products therefore turn quickly into fiit, 
and form a crown, a crescent, or a constellation of opaque, 
white prominences, surrounding the disk at a certain distance. 
As time goes on, and the vessels are destroyed, those elements 
which were formed between the circumvallation and the disk 
may themselves undergo degenerative change, and the white 
matter thus gradually invade and include the disk itself. 

In the degeneration of the rods of Miiller in the less 
vascular region of the macula lutea, we have a peculiar and 
very interesting example of this kind of instability of con- 
nective elements, and of their transformation into &t. Finally, 
we notice the sclerosis of the nerve-fibres and of the vessels, 
the latter being distinctly and independently visible in the 
choroid likewise. How fer the sclerosis may be akin to the 
fatty change, I cannot say ; but my own observations have 
convinced me that the proper hypertrophy and the fiatty 
degeneration of the connective tissue are one process, and 
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their difierence is not in eisenlia, but in adjtcto. Hereia 
I most veDture to differ from Scliweigger and MUller, who 
conceive, because the two processes take rise in distinct 
places, and observe ea«h their own district, that they must 
therefore be distinct in the bind of their genesis. 

If I am rig-ht, their separation into particular dietricts 
18 to be explained by the anatomical conditions of the several 
parts. 

I now approach the hard question which must follow : 
What relation do these chang;es bear to other changes in the 
organism, the kidneys of which are diseased ; and can we 
include tbcm in any common system of causation with those 
other changes? The more I have read upon this matter, and 
the more I have watched these cases, the more difficult the 
answer to this question seems to be. I cannot pretend to be 
able to throw any light upon it myself; nothing ia revealed 
to me which has not been revealed to others, and my only 
excuse for writing this essay at all is, that I may describe the 
facts conveniently, and set forth the problem more clearly. 
I am disappointed to find that I can make no such general 
co-ordination of the phenomena as to give this essay a per- 
manent value. 

In the first place, let us ascertain what are those other 
changes to which the organisms in question submit. As 
regards the retinal changes themselves, there is no doubt that 
they are of a very constant character; they occur, moreover, 
so frequently, they form so intimate a part of the develop- 
ment of kidney disease, and ai,'ain, tliey belong so exclusively 
to it'*, that we cannot hesitate to endow iht^m collectively 
with the name of a symptom, Tliey cannot bo ciilled merely 
a complication, still le&s can they bo c.illcd an accidental 
coincidence. Some variations, perhaps, may be seen in the 
retinal disorder; Pagenstecher and Samisch believe that there 
is a form of retinitis gravidarum between retinitis atbumi- 

" So it is, at leant if we tsko them in their ngsGniblj. But if we look %% 
each component chaoge singly,- — hiciuorrhages, gr^nnlar ceUa, scferosia, &o,, — 
we can parallel them with idaaUcid processes !□ other Biodes of retinitis. Here 
■guD we are defeated In Beeking n guraething obuscteristlo. 
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narks and rptinitis apoplectica, bat I do not think tlie differ- 
CDoe an be more titan one of d^ree ". 

Again. I hawe myself observeJ two or three caaes in which 
there has been rather a neuro-retinitis than a patchy retinitis 
in Bright's disease, and Liebreicb'a phite referred to ('Atlas,' 
Tab, 8, fig. 6, ed. 1870) wonld seem to be an example of this, 
I have attributed tbis, however, to a supposed cedema or 
chronic inflatDmation of the meninges, like that which in the 
Game patients attacks the pericardinm or plenrs. 

Are the kidney chnngea, on the other hand, aa constant as 
the retinal? Scarcely so. I have been tadly disappointed 
in tbe autopsies needed to settle this matter in three crucial 
examples, which have been lost b_v the carelessness of others. 
In one ease, quoted by Dr. Dickenson in his excellent work, 
I did indeed secure the kidneys from a man who died with 
well-marked albuminuric retinitis, as witnessed by Mr. Teale, 
Mr. Oglesby, and my old pupil Mr. Aldridge, and who had 
well-marked symptoms of epithelial nephritis. Tbe kidneys 
were large, smooth, and fawn-coloured ; but tbe one wbich 
was put aside for minute examination was neglected and 
lost ". 

Another of tbe two cases was a yoong man nnder the care 
of my colleague. Dr. Chadwick. He was not more than 35 
years of age ", was a precocious beer-drinker, and worked in 
the wet. He had the history of epithelial uepbritia; scanty 
smoky urine rich in albumen, back pains, early acute 
anasarca, waxy complexion, &c. ; he had also well-marked 



" ■ Klin. Bcobacht, a, d. AugrabsiUuiBMlt lu Wieabaden.' Hft. i, 1861, p. 51. 

» Vidt • Med. TimaB and Gatette,' May 1 1, 1867. 

" But 1 mint caution tbe reader against the suppomtion that youth alona 
forbids na to diagnoMgraBularlddoey. Many young women baie Booh kidacya 
■I a oonaoquenco of child-beariug, and ao have other young people. A Tery 
intere*tingoa«eia related by Sclmiidt and Waanerf A. f. O.'xv. 153), in which 
»'niiidchan,' >g«d ij, had doublo neuro-retimtiB, with granular kidnej« sad 
hypertrophy of Ibo heart. I have nevor geen such % ca™ aa this, however. The 
neuro-retinitia waa like that described by Liobreich. and after death the peri- 
papillary thiokeniiig waa found to be due to increase of the "outer" lajcfa 
On tbe other hand, they record a cue of enc-pbalio tumour 
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retinitis. He had many attacke of convulsion, and ultimately 
died at home, and was buried before my sentinel managed to 
inform me of his decease. 

The third case was like unto it in every respect. The 
young man was under my care in the Infirmary for some 
weeks with every symptom of tubal nephritis, and died, ailer 
eeveral rounds of convulsions. He had retinitis. He died 
deeply comatose, and, unfortunately, on a day when I did 
not enter the hospital ; by a strange caprice of late, the autopsy 
was forgotten until too late, and I learnt his death by seeing 
his coffin removed by his relations. 

Such cases are rarely to be met with, for, whatever be the 
essential nature of the kidney mischief which accompanies 
retinitis, this much at least is certain, that it must be of long 
duration. Let me now turn from my own experience to that 
of others, in order to learn whether in cases of retinitis other 
than the granular form of kidney disease has Ireen noticed. 
The nephritis, caused by pregnancy or retro-peritoneal swell- 
ings, and that consequent upon heart disease, are presumably 
'granular' in all cases; but setting these aside, we undoubtedly 
find many cases recorded In which the kidney mischief is of a 
ditTerent kind. 

Ti-aul>e and Beckmann have shown that retinitis has 
occurred in connection with amyloid kidney ; in the case 
published by Traube, in a lecture which I have before me '8, 
the disease was very chronic, and the kidney shrunken. The 
change was undoubtedly amyloid, and followed disease of bone 
with suppuration. Tlie general symptoms, however, were 
very like those of granular kidney; the left ventricle of the 
heart was hypertrophied and dilated, and there was high ten- 
sion of the aortic system. To this point I shall again refer. 

Another important case is recorded by Dr. Russell, of 
Birmingham ". In this case, retinitis coeristed with symp* 
toms of epithelial nephritis, and an autopsy was obtained. 

In answer to my minuter inquiries about the kidneys, Dr. 

<* 'DeutachB Klinik,' No. 7. Feb. 11, 1859. I liavfl bean unable to find any 
■cuarate refereoce to Beckmatin'a cuea. 

firiliih Mudiual Journal,' Jan. 15, 1870. 
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B'^issihl vTice "sy vut •?& Janour 22Dd, 1870, as followB: — 
' I ««» --^-rrir^a-jJy pccToited fiom being present at the 
pc^-iacrrQeEi in the CKe tcq write about, bat I leoeived the 
feC: vi=j^ partKcian : *"" Kidners somewhat larger and heavier 
than sATiral : capg> pKis off eaah* ; snifiiee smooth, pale^ 
&wri-«x»x:n!iL H^nrt. \A T«ntricle thick, pale, fawn-coloured; 
caTitaes •>f h>:h Tcntrieies dilated.** I am sony to say that 
thcj ne^iect^ to weigh anr of the organs.' 

In d^dli ot nucrQ&o>pGe examination, this case is still very 
im;h»tant evidence that retinitis does not belong to interstitial 
nephritis aL?ne : it will be noticed, however, that in this case 
also the heart was ' thick." Another case of importance was 
moitioned to me bv Dr. Hngfalings Jackson some time ago. 
A woman nnder his care had retinitis albnminnrica, which 
was carefullv noted both bv himself and Dr. P^genstecher. 
She died shortly afterwards, when * typical large white 
kidnevs ' were found. The state of the heart vnis not 

m 

noted. In searching through medical literature, one finds 
numerous examples of retinitis with kidney disease^ in which 
autopsies were made; these for the most part, however, 
are published by ophthalmic writers, and the description of 
the kidneys is quite useless. In Dr. Bousseau's treatise on 
secondary or symptomatic retinitis '^, there are many inter- 
esting cases, and some which seem to present symptoms of 
the larger kidneys ; but the descriptions of these organs and 
of the heart after death are quite worthless. Dr. Groorge 
Johnson, with whom I have more than once discussed this 
matter, gives me his strong opinion that retinitis may ac- 
company diseased kidneys other than the granular. He, like 
myself, has &iled in securing autopsies. One of his cases, 
which was examined by Mr. Welk, I give in the Appendix 
(No. 109) ; the other, he tells me in a letter, was a shoemaker, 
aged 25, a private patient : * He had general dropsy, and a 
large amount of albumen ; oily cells and casts were very nu- 
merous.' The history of the case was clearly that of a large 
white kidney. He died from congestion of the lungs. No 
post-mortem could be obtained. As he complained of loss of 

Den retinites secondAires ou symptomatiquei.* Parig, 1868. 
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vision I Bent him to Mr. Wells, who reported, ' the remains of 
albuminuric retinitis^'.' Another fact, tending to associate 
retinitis with epithelial nephritis, is its frequent occurrence 
after scarlet fever : cases of thia coiiseciuence are to be found 
abundantly in the ophthalmic jonruala and elsewhere''^, 1 
have met with two cases in which kidney disease with retinitis 
followed scarlet fever, but I have no detailed notes of them, 
as they were seen by me but once in each instance. These 
considerations lead me to believe that albuminuric retinitis 
is not essentially connected with the granular kidney; but 
I do think that, as in Traube'a case and many others, the 
albuminuria must be of prolonged duration in order to give 
rise to it. The matter now stands thus ; that a definite and 
peculiar kind of retinitis is associated with chronic disease 
of the kidneys, and chiefly with that most chronic form, the 
granular. 

It would be, no doubt, of great importance to pathology, 
could we fill up the necessarily intermediate events. Traubs 
and Schweigger, who are followed by many after writers, 
attribute the retinal mischief directly to the hypertrophied 
heart which so commonly accompanies granular kidney, I 
may go ao for as to say, that the occurrence of retinitis, 
during other kinds of chronic nephritis, does not necessarily 
forbid the introduction of enlargement of the heart as the 
middle factor ; for 1 hold that this hypertrophy of the left 
ventricle may occur likewise in these other chronic kidney 
diseases. I have already drawn attention to its presence in 
Traube's and Russell's cases, and Dr. Grainger Stewart found 
it in 39 per cent, of his cases of tobar nephritis. On further 
analysis, he found it in 12.5 per cent, of the first stage ; in 
38.5 per cent, of those in the second stage ; and in 100 per 
cent, of the third stage. I have found it myself also very 
frequently in chronic nephritis of amyloid and epithelial 

" Eitract from prirato lotler, duted July i% 1869. 

" A case 15 indeed recunled of unmirosLB with scarlatinal dro]>sy, wliicb vcas 
cnrad, together with the kidney disease, by the usual maana. (Topinard, ■ Gfti. 
de> Hdpitaux,' 1861, quntod by Eoa»seau, loc. cit. p. 49.) No ophthalmoBct^io 
exuuin.-ition is recorded, and the cMe wiu probably onu nf tho uneniic ain>u- 
rMii I have distin;;uLiihed from retjnitia. 
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oature, in many cases, moreover, in which there was no reti- 
nitis ^^ Od the cither hand, I have myself seen thn^e cases 
of olbitminuric nephritis, at least, in which there was do 
enlargement of the heart whatever, nor any undue tension of 
the arterial system, as in one of the cases I demonstrated by 
the sphygmograph. Homer has likewise described cases 
without hypertrophy of the heart. 

When I turn, moreover, to the pithy and accurate report* of 
Pagenstecher'**, I find his testimony strongly in the same direo- 
tion. He enumerates thirteen cases of albuminuric nephritis, 
and remarks: ' In all the thirteen cases^we could diagnose heart 
afiections in two only.' This proportion is probably much 
below tho average, but it certainly shows that hypertrophy 
of the left ventricle is no necessary middle term between the 
eye disease and the kidney disease, I think hiemorrhagca, 
perhaps, may be commoner, when hypertrophy of the left 
ventricle is present ; but I am not at all sure even of this, 
and hcemorrhages are indeed common in all kinds of retinitis. 
It is scarcely necessary to add that the retinitis has never 
been seen to accompany a h^'pertrophied heart in cases other 
than renal. It would seem, then, that this hypertrophy and 
the retinitis are concomitant effects of some other causes, and 
are not themselves, as Traube supposes, related directly **. 

But, we may a.sk farther, is there a necessary relation 
between the retinitis and the nephritis at all ? Are they 
necessarily connected as effect and cause, or are they hut 
common results of some other necessary precedents? That 
the two are related directly seems almost certain. Landouzy 



" Hjpertrophy of Uie lieart BeemB to occur iMiiictiiDes, at lenst. ax > aiinplB 
reBult of contraction of tho kidnej by any means. Dr. Conway Evaim fuund 
it in a caKC in wbich contraction of the kidoey waa cuued by plugging of the 
renal artery. [Vid*' Path. Tran>.' ivii. p. 173.) It ia difficult t-i »ay why this 
■honld be ; if mere local resiitance to blood-puaage were the cause, we ought 
to see the hypertrophy under many other oirouimtuncea of the same kind in 
the liver and ebewhere. 

»i Lor. cU. Hft, iii. p. 80. 

" 1 have not opened the qoeitiun whether tho (o-oalled hypartrophiod Ten- 
triele \» any stronger than before. My own obBBrviitioiw lead roe U> doubt thie, 
and t« believe that (he enlaigement of the ventricle ii rather of a degenomtive 
kind ! but Vi di»on« Ulis would be to leave ray prupor Bubjecl . 
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is the only writer who has spoken of retiiiitia as preceding 
the nephritis, and he evidently did so in ignorance of 
the suhtle character of the granular disease. All clinical 
experience assures us that uephritis of some kind, and espe- 
cially of a chronic kind, is a necessary antecedent, and we 
must hold this opinion until an exceptiou arises, Wore it 
otherwise, were there a single case on record of the retinitis 
preceding the nephritis, as general arterial disease and a dis- 
position to encroachment of the connective tissue in many 
other places may undoubtedly precede it — for this my case 
books can prove — then it might reasonably be held that the 
retinitie was not directly due to the nephritis, but that both 
were a common expression of one constitutional tendency, — a 
t«ndency which might coexist with other chronic forms of 
nephritic degeneration. But common as arterial degeneration 
is in advancing life, I have never yet heard of this condition, 
apart from the granular kidney, being accompanied by the 
form of retinitis called albuminuric. 

Common, too, as are irritating and prolonged states of lithia- 
sis in patients whose kidneys as yet are sound, I am unaware 
that this state of the blood has ever been seen associated with 
the retinitis and not associated with granular kidneys. Appa- 
rently, litliiasis alone is insufficient to produce it, and appa- 
rently the morbid irritation of the connective elements in the 
waning organism does not reach the retina until it has first 
invaded the kidney. Is urjemia the middle terra between 
these two local diseases? This supposition involves us in 
difficulties almost as great as before. If some one or more 
of the constituents of urine -^, when left behind in the blood, 
can BO irritate delicate tissues as to set up mischief such as 
we see in the eye, we ought to find some relation between the 
degree of the unemia and the degree of the retinitis. Biassed 
as I am in favour of some such hypothesis as this, yet the 
only fair ground for it is the constant concurrence of kidney 
mischief, and of mischief of a chronic kind, which keeps up a 

" XJrsmia dueu not menn, aa too man; writers suppose, urea in the blrxxl, 
but Hrint in the blaoJ ; nod this atymalogicHl meaning ia fartunatel; u 
DMfiil thiui the eanveotional one. 
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prolong;ed irritation. There seems, also, to be some reason to 
attribute such a quality to urcemie blood, as this certainly 
precedes irritative chaLges in other delicate tissues, such as 
the nervous and serous tissues. Moreover, it will be seen in 
the following chapter that a peculiar retinitis is found to oceor 
in many cases of leukiemia, a disease which is attended with 
excess of urea and uric acid in the blood, and in which we find 
enlargement of the liver and the spleen, which are now under- 
stood to have uropoietic functions. The enlar^ment of the 
kidneys in leukiemia is probably but a genuine hypertrophy 
due to excessive demand upon their excretory function. 

On the other hand, however, cornea this want of any time 
relations between the ursemia, or the quality of the urine 
voided, and the eye disease. Cases are numerous, and have 
occurred in my own practice, where the retinitis preceded all 
other obtrusive symptoms, and long preceded any sj-mptoms 
of urajmia, properly so called ; while in numbers of other 
patients unemia has been threatening, and long at work, 
without causing a vestige of a cloud in the eye. 

The only remaining hypothesis which I can imagine ifl, 
that the blood, impoverished by loss of albumen, tends to 
exude from the vessels. This, however, would only account 
for the hEemorrhagea ; but I think it may explain these and the 
epistaxis likewise. Certainly many haemorrhages seem to take 
place from vessels which are not visibly diseased, and retinal 
hiemorrhages, like epistaxis, being somewhat independent of 
the irritative movement, do appear more abundantly in the 
estremer stages of the disease, while the irritative phenomena 
may predominate in earlier stages. So at least it has been in 
my experience. There appears even here, however, tlie difficulty 
common to this explanation of the btemorrhages, and of the 
epistaxis, that in epithelial nephritis, the loss of albumen and 
of red corpuscles is certainly as great or greater than in the 
interstdtia), and yet in it retinal htemorrhages and epistaxis 
are more rare. 

I have failed hitherto to find any common characteristics in 
kidney patients whose retinas do inflame, and in those whose 
retinas resist. The immediate cause of the retinitis must be 
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some aucb common characteristic or condition, but as yet it 
eludes me, and I am compelled to leave the matter before the 
reader in this unsatisfactory state. Still less satisfactory, be- 
cause more important, is the want of proof of any community in 
change between the retina and the encephalon, or the contrary. 
The sclerosis of nerve fibres, so like that seen in this and other 
forms of retinitis, which Virchow and Hayem have found 
also in the brains of cert^o children who died in infancy, 
and which ih probably but an evidence of simple irritation, 
does not occur, so far as zay search is worth anything, in the 
brains of those who die with granular kidney. I have found 
no distinct evidence of a proliferating neuroglia, nor of any 
kindred sub-inflammatory action in the nerve matter". I 
should s&y, then, that the retinal changes would reveal to ua 
but little of the attitude of the encephalic tissues, were it not 
for a remarkable statement of Galezowski, in the number of 
the 'Union Medicate' above quoted. He pursued his researcheB 
in a case of albuminuric retinitis from the retina upwards 
into the encephalon, and he found that ' it is not in the retina 
alone that the microscope reveals material disorders, for we . 
find them also in the chiasma and the optic tracts. In the 
right quadrigemina! body we also found a few fatty globules 
and a considerable development of connective tissue.' 

This opens up a new and most interesting inquiry whether 
the retinal changes really are bnt the outposts of an extensive 
chronic cerebritis or sclerosis of parte of the encephalon. If 
so, we may look for such changes in all cases of chronic 
albuminuria ; and it is much to be desired that such search 
be prosecuted. As I have said, I have examined the brains 
from such patients more than once, but have failed to find 
anything more than the familiar senile changes in the 
arteries, with the consequent and proportionate deterioration 
of the ill-nourished districts of the nerve masses. 
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While disease of the choroid is seldom symptomatic, dis- 
ease of the retina is seldom idiopathic ; and we find another 
example of this postulate in the retinitis peculiar to leukemia. 
Some years ago, on examining the eyes of a leuksemic patient 
in the Leeds Infirmary, I found a peculiar retinitis, of which, 
however, I made no notes, and which I turned to no good 
account, for my experience of diseased retinas was then not 
sufficient to show me the value of the observation. The only 
case I have had the opportunity of examining since was in 
the Manchester Infirmary, when one day in the wards with 
Dr. Simpson and Dr. Roberts. The results were negative. 
Of my own knowledge, then, I can give no information con- 
cerning this peculiar symptom, but I shall give a summary 
of the results indicated by the following writers, whose trea- 
tises are before me, and to which I shall add such comments 
aa their observations suggest. These writers are Liebreich ', 
Becker', Leber*, Roth", Simon", and Samisch'. The prin- 
cipal appearances, according to Liebreich, are — (i) A pale 
colour of all the retinal and choroidal vessels, especially of the 
retinal veins, which, notwithstanding their repletion and 

' Liebreich, 'AUm.' Pl»te i. fig, 3. 

* ■Deutoche Klinik,' 18G:, No. 50; 'Atlas,' pp. 10. 11. 

' Kmpp'B ' ArchiT.' vol. 1. No, i. Becker gives two chromolithogiBphi. 
< 'Kliiiiacbe MonatibliittDr f. Augenbeilkuiide,' Oct. 1B69, 
' Virobow, ' Arob.' vol. ilii. Ft, 3, Feb, u, 1S70. 

• Simon, ■ Zur Lebre von der Leukiimie.' in ' CentmlbUtt," 1868. No. ,1:3. 

' Siuniacb, 'Retinitis Leudemica,' in 'Zeh. klin. Moiifttcbl,' Oct. 1869, 
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tortuoBity, have a light pink shade similar to that of the 
small apoplexies, (a) Paleness of the papilla, striated cloudi- 
ness of the retina in its neighbourhood, and irregular spots 
near the maeula lutea. (3) A number of glistening white 
round spots, which in form and colour are similar to those 
found in morbus Brightii, but differ from the latter in their 
peripheral situation, and hence tie beyond the limits of the 
drawing. Liebreich seems to have met with such appearances 
more uniformly than some other observers, as we shall see 
preB*?ntly, His experience is, however, so large, as to com- 
mand much respect, as he has described six cases. He does 
not say whether these six constitute the whole of the cases 
examined, or whether some farther cases gave negative 
results. 

Seven years after Liebreieh's first publication, Professor 
Becker confirmed his observations {loc. cH.), and more recently 
again (1869), a communication appears from Leber {loc. cit.), 
which he thinks anatomically confirms Becker's opinion, that 
the round white spots and the stria which accompany the 
vessels are produced by exudation of the white corpuscles; 
but to this we shall return. 

Dr. Roth's examination demonstrated likewise a lymphoid 
infiltration of the walls of the vessels, which may, however, 
have been due to emigration : his essay is so painstaking, and 
moreover differs in ao many points from previous accounts, 
that I have thought it well to make long extracts from it. 

It commences as follows : — ' On the 27th of July, 1S69, an 
autopsy was made upon R. T., aged 35, who had been under 
treatment for splenic leukemia. The case is recorded by Pro- 
fessor Moaler, in the "Berl, Klin, Wochenschr." J869, p. 357. 
The section made by Professor Grohe displayed an extreme 
leuktemic state of the blood, a great enlargement of the 
spleen, liver, and kidneys, miliary tuberculosis of the lungs 
and right pleura, purulent peritonitis, and pachymeningitis 
interna, with considerable venous hypenemia of the brain and 
pia mater. The eyes, which Professor Grohe had the good- 
ness to hand over to me, were removed with the exception of 
the anterior thirds. 
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' Left eye, vitreous, consistent, and clear ; retina somewhat 
turbid for about four mm. round the disk, otherwise transpa- 
rent. The chief veins very large and tortuous, full of blood, 
and dirty red ; the arteries of medium size and {uloess, 
About the sequator very numerous hsemorrhages, the largeet 
being the size of a pin's-head ; the inner ones rather opaque; 
the outer (on the side of the choroid) light red. There are 
an assemblage of like hemorrhages behind the lequator. 

' The lacunte of Blessig on the ora serrata are very wide, the 
size of pins' -heads, and freely anastomosing. Choroid very full 
of blood, and of a violet-brown hue. 

' The right eye presents the same conditions, except that the 
hiemorrhages in the lequator are much more numerous than 
in the lefl eye, and oae vascular branch passing backwards 
and inwards from the disk is bordered by two whitish lines. 

' The retinal affection was observed during life by Profesaor 
Schirmer, who kindly sent me the following : " In the middle 
of June of this year I examined both eyes of R. T, with the 
ophthalmoscope, after I bad already examined four other 
leukemic patients in Hosier's wards, without discovering any- 
thing particular. This time I found in both eyes a marked 
retinitis like the plate in Liebreich's Atlas, that is, there 
were close upon the disks, especially above and below them, 
greyish exudations, which veiled the tortuous vessels in the 
respective parts ; likewise around the macula lutea were some 
uniform specks grouped concentrically, and moreover there 
were a few slight apoplexies near the veins. Oo the other 
hand, I failed to see the tint of the fundus described by 
Liebreich and the bluish veins. The fundus was at most a 
little brighter than normal. I had no opportunity of making 
a later examination of the patient." Disturbance of vision 
was not then present, nor was it observed subsequently. 

' The left retina was first examined by the microscope. In 
the fresh state, granule cells of various size and form were 
conspicuous upon the numerous little vessels at the periphery, 
especially upon the capillaries. Almost all the vessels also 
were enormously full, some being equably distended, others vari- 
COBC. White blood corpuscles were numerous, but on acoount of 
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their unequal diatjabution could not be accurately estimated. 
The chief localities for the accumulation of colourless elements 
were the varic«Bities of the capillaries. Here red corpuBcles 
were often quite absent ; while the white, pressed together, 
in numbers of twenty or more, until their contours were 
obliterated, gave, with the closely investing capillary mem- 
brane, the deceptive appearance of a, gigantic, many-nucleated 
cell. Tbese accumulations of white cells in leukcemia are not 
unusual, and have already been described by Virchow and 
Bennett in the capiUaries of the brain and lungs : according to 
Charlton Bastian (" Brit. Med. Journ." i860), emboli may thus 
be formed. In one case the fusion was but apparent, and the 
masses could be resolved again into common white corpuscles, 
when the retina had been hardened in Miiller's liquid. 

' As regards the position of the hoimorrhages, their already 
mentioned frequency in the peripheric portions was evident ia 
the first instance, and secondly, their more common occur- 
rence in the outer layers of the retina. Even to the naked 
eye this seemed their probable position, as the haemorrhages 
seen from the inner auriace appeared rather moi-e opaque than 
from vrithout. In vertical sections were found little heaps 
of red eorpuBcles between the inner granular layer and the 
external limitary membrane ; the inner layers were more 
rarely the seat of the bleeding. How far fatty degeneration 
of the walls of the vessels had disposed to hsemorrhage, must 
be lett undetermined ; in every case, indeed, extravasations 
were seen issuing from vessels which did not present any 
structural change. 

' The lacunffi near the ora serrata were considerably dilated, 
the circulation being, in fact, chiefly interfered with in the 
peripheral parts. Under the microscope, the smaller gaps 
were seen to be confined to the inner or outer granule layer, 
while the larger ones occupied almost the whole thickness of 
the retina. 

'The examination of the fundus within the turbid zone was 
made upon preparations hardened and coloured with osmium 
and carmine. As regards the larger vessels, it was to be 
remarked, that they presented but few free nucleated cells; 
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some of them showed a thickening of the adventitia, caused 
\iy a 3 — 5 fold layer of pale round cells of 0.008 mm. dia- 
meter, for the most part, or sometimes of 0.006 — o.oi, mm. 
The large vessels appeared much dilated, thrusting the 
limitaas interna ai>mewhat inwards, and so separating the 
outer more yielding layers from each other, that only the 
outermost granules and the limitans externa with the adherent 
rods passed over the vessels. 

' Htemorrhages in this district were few, as before said, and 
here also affeoted the outer layers of the retina for the most 
part. Some discrete bro\>ii masses of pigment about the diafe 
represented some earlier effusions. The thickness of the 
retina and of its individual layers, taken all together, was not 
increased, and tallied pretty nearly with Heinrich Miiller'e 
standard measurements. 

'The supposition that the opalescence of the fundus depended 
upon cedema found no support. On the contrary, the outer 
fibre layer in this region was finely granular throughout, and 
indeed there were granules, which took a brown colour with 
osmium, enclosed in Miiller's rods, which rods were here very 
greatly developed, and presented wing^like appendages. In 
many places the rods were distended in a spindle-shaped 
fashion, and swollen to the size of 0,035 '^''^- ^^ length and 
0,01 mm. in thickness. Sometimes they presented also a 
pale, nuclear body of 0.007 ^i^- ^"^ length and 0.005 ™i^- 
in breadth. This enlargement and the granular aspect of the 
rods of Miiller were the only changes in the outer fibre layer 
which would account for the diffuse opacity of the fundus.' 

Some defects of the rods and cones were probably due to 
maceration, and the other layers of the retina, saving a few 
granule cells in the inner granule layer, presented no changes, 
— but the optic nerve layer contained several little nests of 
hypertrophied nerve fibres near the macula lutea. ' The largest 
of them was situated 4 mm. to the outer side of the central 
veins ; it was spindle-shaped, 0.3 mm. long, 0.16 mm. thick, and 
bulged ; the limitans interna was thrust somewhat forwards, so 
that the nerve layer seemed almost three times as thick as 
elsewhere. Here were a large number of those peculiar bullet 
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and club-shaped bodies, made known by Zenker and Virchow, 
which were sometitnes pale and homo^neous, aometimeB very 
brilliant, and often contained a nueleoid structure. Their size 
varied between 0,005 — 0.078 in length, whilst their greatest 
thickness rarely surpassed 0.03. In the largest spindle-shaped 
corpuscle, which was 0,078 in length, the round nucleua 
within measured o.c2 — 0.0 1 in thickness. In the prepa- 
ration, which was first tinted with OHmium and then with 
carmiue, the outer corpuscle appeared of a red brown, and the 
nucleus of a clear brown, while on simple carmine staining the 
nucleus t^)ok a very intense red. The smaller nests, situated 
likewise in the neighbourhood of the macula lutea, consisted 
only of five or six, often of still fewer sclerosed fibres. In one 
place the boundary of such a fibre was irregularly infiltrated 
with pale, round, and elliptic nuclei of 0.006 — 0.0 11 mm. in 
size, which presented a great resemblance to the nuclei here 
developed in the rods of Miiller. (KolUker, " Gewebelehre," 
S Aufl. S. 682.) 

' The optic nerve entrance was examined by perpendicular 
sections without anything abnormal being found ; all the 
vessels here were stufied with blood; generally speaking, in 
the capillaries there were many more red corpuscles than in 
those of the retina. In particular, the interstitial connective 
tissue and the sheath presented no trace of lymphoid growth ; 
also a few sections of the nerve, made about half an inch 
behind the disk, were quite normal in character. 

' The principal change in the choroid consisted in the marked 
hypersemia, already mentioned, which was equally distributed 
throughout the chorio-capillaris and the choroid proper up to 
the vasa vorticosa. In the larger vessels were considerable 
collections of white blood corpuscles, held together by delicate 
fibrin threads, probably post-mortem coagulations, while in 
the capillary vessels the number of red and white corpuscles 
was about equal. The isolated blood corpuscles without the 
vessela were, for the most part, singly nucleated, though 
some contained two or three small nuclei, and measured from 
0,008 — 0.013 mm. 

' In the posterior division of the choroid were some isolated 
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jelly-like bodies, which eiuBted very niimerouBly in the anterior 
portion, and were seated upou the elastic lamina. They mea- 
sured from 0.02 — 0.18 mm. in diameter, and presented the 
same characters as depicted by Donders and H. Miiller. 

' The right eye was only partially examined, but changes 
were found in front of the equator as in the left eye. Thus, 
in the fundus there was the same opacity and hypertrophy 
of Miiller's fibres, but sclerosed nerve fibres, on the contrary, 
were not found. The disk presented no anomaly; and the 
choroid had the same characters as in the other eye, except 
that within and above the disk was found on irregular infiU 
tration of colourless, round, and club-shaped cells of 0.008^ 
O.OI3 mm. in size with nuclei of 0,006 mm., or sometimes 
with several small nuclei. The infiltration extended through 
the chorio-capillariB and the choroid proper as far as the inner 
layer of the supra -choroid. In spite of the connective tissue 
growth, the choroid did not seem in these places to be thick- 
ened as the vessels were correspondingly narrowed. The 
infiltration ceased at the choroidal opening, but its extent 
outwards was not determined.' 

K we sum up shortly the principal results from the foregoing 
description, they comprise htemorrhages seated chiefly in the 
peripheral districts and in the outer layers of the retina, far- 
gone fatty degeneration of the retinal vessels (especially at 
the periphery), and well-marked ectasis of the marginal spaces 
(Blessig); difi'use opacity and hypertrophy of Miiller's rods; 
thickening of the larger blood-vessels, which in some places 
have the appearance, even to the naked eye, of a whitish bor- 
dering ; sclerosis of nerve fibres about the macula lutea in the 
left eye, and a circumscribed lymphoid proliferation (?) in the 
choroid of the right eye. 

A glance at the existing literature of leukcemic retinitiB 
(vide Leber, Zehender*8 Monatsbl. 1869, S. 312 et sq., be- 
sides the case of Samisch, ibid. S. 305), suffices to show the 
great variety of changes possible in it ; we shall only be 
enabled to comprehend these in one point of view, when we 
possess thoroughly complete clinical observations, in addition 
to anatomical investigations. For instance, there is but one 
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point in tbis case of Dr. Roth which agrees with the changes 
described as characteristic by Leber, and that is the peripheral 
situation of the hffimorrhages ; and even here there is this 
distinction between them, — that the bleedings took place in 
the outer layers of the retina from the vessels which originated 
in the inner granule layer, whilst in his ease the haemorrhages 
belonged strictly to the inner layers. In a case very recently 
published by Dr. Ecincke again wc shall see that haemor- 
rhages occarred throughout the thickness of the coats. 

It is worthy of remark, that in the case of Dr. Roth the 
hemorrhages were not of the dull red so often described in 
leukwmiaj but had an intense red colour, toned down only 
by the covering of the inner layers of the retina ; they were 
proved also under the microscope to consist of red corpuscles 
closely pressed together. 

The discrepancy between the ophthalmoscopic and the 
anatomical investigations in the present case was very likely 
due to the considerable interval (about six weeks) that inter- 
vened between the two. 

On turning now to other evidence, we find that Becker 
{loc. cil.) gives the following description of the appearances in 
one of his two cases. The patient was a man, aged 32, who 
had suffered from intermittent fever, and also from syphilis 
in all its stages. He had latterly splenic leukiemia and 
amblyopia, especially of the left eye. The fundus of this eye 
presented interesting changes : it was of an orange yellow, 
the borders of the disk slightly veiled ; the veins pale rose, 
and very broad ; while the arteries were thin, distinct, and 
pale yellow. At the macula lutea was seen a bright yellowish 
white spot of about one-fourth the size of the disk ; it was 
surrounded by a red border and some small white specks. 
Tbis coioeided with an almost central scotoma, which dimin- 
ished as the red border of the patch grew pale, A like yellow 
prominence appeared while the patient was under observation. 
It took its rise from a vein at a point about three diameters 
distant from the disk. The vein was very tortuous, and 
bordered on both sides with dull yellow stripes. Becker 
thinks that the yellow patches were nests of migrated white 
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corpnscleB ; it is more probable that they were actual htemor- 
rhag«s, hemorrhages having a centre of white corpuscles and 
a capsule of red corpuscleSj as we have seen was demonstrated 
microscopically in other cases ; as, for insbince, in the follow- 
ing case of Leber : — Leber found the retina of the fresh eye 
slightly turbid and beset, in its anterior section especially, 
with numerous round, white, prominent spots, of one milli- 
metre in size at moat, and surrounded by a red areola. Only 
a few of these were red in the centre, but near tbem were also 
some htemorrhagic spots also. Some vessels were bordered by 
streaks. The larger whitish spots were seen in the hardened 
retina to consist of aggregated red and white corpuscles, 
occupying in a few places the whole thickness of the coat. 
There were no perceptible changes in the vessels, but some 
vessels in the disk were seen to be compressed by layers of 
closely- packed lymph bodies. Tlie lesser collections lay in 
the fibre layer, and left the granule layer free. The blood 
in the retinal vessels was full of white corpuscles. Choroid 
unchanged, but very hypenemic ; in one optic nerve was 
S very limited fatty degeneration of nerve fibres. Leber 
is strongly of opinion that the masses in the retina wore 
only hiemorrhagic in small part, and were chiefly to be re- 
garded as minute leuktemic tumours (kleiner leucamischer 
Geschwulatheerde). He bases this opinion upon their rounded 
form, their prominence, the possession of a red areola, and 
their frequency in the periphery. These arguments seem 
to me insufficient. Leber supposes, I presume, that this red 
areola was an evidence of reaction in the surrounding tissue, 
but he gives us no microscopic evidence of such reaction. In 
Dr. Bflth's case we had evidence of retinitis, but in this of 
Leber's no changes are described which can be fairly classed 
M irritative. And I shall now go on to describe a case re- 
corded by Samisch {loc. ciL), which, when taken with another 
published by Dr. Reincke, an assistant of Prof. Engel-Reimers 
of Hamburg, tends rather to show that these spots are merely 
hcemorrhages. That there is a great tendency to hsemorrha^ 
in leukemia is familiar to us all, and is borne out as regards 
nervous tissues by the frequency of encephalic hemorrhages 
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in these cases ; not only so, but in the eye itself there is 
evidently a groat tendency to hffimorrliage, as in Simon's 
case [loc. cit.) there was a hicmorrhage upon the sclerotic, 
and in that recorded hy Samisch, sudden loss of vision in the 
right eye was caused by a large extravasation within it. In 
the ieft eye of this latter case, which had also been somewhat 
dim of vision, was found some turbidity of the hinder section 
of the retina, and also apoplexies, and whit* spots upon it, which 
white spots lay near the vessels. Not only the hiemorrhages 
hut the white spots also were seen to diminish, and new ones to 
form. There wei-e in this eye moreover large apoplexies in the 
equatorial district of the choroid. The following appearances 
were noted in the eyes, after hardening in Miiller's liquid : — 

R. eye. Vitreous contained numerous products {' Derivate') 
of blood corpuscles. There was an atrophied district 9 mm. 
broad by 4 mm. broad at the lower part of the retina. 

L. eye. The inner granule layer of the retina was much 
thickened in parts where were mulberry-like masses of blood 
corpuscles. The adventitia of the larger arteries was thickened, 
the connective framework (edematous near the disk, and rich 
in nuclei within it. The vessels of the choroid were full 
of blood in both eyes, and its stroma contained heaps of 
corpuscles. Here there were slight evidences of irritation. 
There was also marked choroidal mischief, which Samisch 
supposes to play an important part in leuksemic retinitis. 
There was no choroidal mischief, however, in Leber's case, 
nor in that of Dr. B«incke ". Dr. R«incke, in examining the 
many encephalic bleedings which he found in his case, saw 
that in a large number of them blood was effused in rings 
between the media and the adventitia, and between the intima 
and the media. In the larger number, however, effusion had 
actually taken place into the nerve substance, though even in 
these a streaked disposition along the vessels might often be 
traced. These streaks, he says, in many places suggested 
most strongly the notion of an emigration of leucocytes ; but 
this notion was quickly dispelled by following some of them 
up to a point where they became continuous with unques- 
' Virchow, "Arch." vol. li. p»rt 3. 
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tionable haemorrhages. The eyes were hardened in MiiUer's 
liquid, and examined, for the firat time after death, as no 
opportunity for ophthalmoBcopio examiiintioa had occurred 
during lite. There were no clkangea in the optic nerve nor in 
the choroid, save the compression of one retinal vessel in the 
disk by an accumulation of corpuscles, as noted by Leber. 
The retina was l>eset with dull points, ranging from the 
minutest size up to 2 mm, Tliey increased in number 
towards the periphery. They were mostly of a round form, 
and prominent, so as to give a warty ap'pearance to the retina, 
which appearance was also to be seen on the back of the coat 
when it was lifted from the choroid. These were evidently 
hffimorrhages, thrusting aside the layers, or lying between 
them ; sometimes in the fibrous layer, sometimes between the 
granule layers, sometimes among the rods and cones, while 
few hjemorrbagcB occupied the whole thickness of the coat. 
Often two or more of these little lumps lay closely side by 
side, or above and below, being separated only by a minute 
but complete barrier of tissue. One fortunate section in the 
nerve layer showed the attachment of one of tliem to an 
underlying vessel. Another peculiarity also was generally 
observed, namely, that the red corpuscles were placed 
peripherally, while the middle consisted only of leucocytes. 

This interesting record of Dr. Reincke, then, shows us 
nothing of irritation, but many of the so-called leukemic 
tumours, masses which were, however, clearly referable to 
hemorrhage rather than to lymphoid development, be this by 
adenoid or connective proliferation (Virchow), or be it by 
migration (Colmheim). 

Again, the close approximation without continuity of 
several of them, is suggestive of an accidental origin, rather 
than of a propagating process. The mutual relation in place 
of the two kinds of corpuscles is again quite identical with that 
seen in leuktemic hemorrhages; and, indeed, for the matter of 
that, in many so-called 'softening' thrombi likewise, and it 
probably depends on the earlier deatli of the red corpuscles. 

We are led, then, by sufficient evidence, to give up the 
iaacinating hypothesis of the formation of adenoid tumours in . 

L ^ J 
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the retina of leukemia, and to fall bock on the belief that 
leiikEemic, like albuminuiic retinitis, is a combination of 
bsmorrhagtc with irritative events, but that in both diseases 
we are as yet in want of further evidence as to the mode 
and causation of the latter. 

This much seems tJi be a fair deduction from the cases already 
observed, speaking, that is, from the anatomical point of view 
alone, that in leukasmia there are three kinds of change in the 
retina which are in some measure distinct, and in some measure 
found together : the first and principal change is hemorrhagic, 
the second is simply irritative and connected closely with dis- 
order of the circulation, and the third consists perhaps in the 
peculiar and specific products of leukfemia. These latfer have as 
yetbeenfoundinthe retina by Leber only, and in the choroid by 
Engel-Reimers and Dr. Roth, for the lymphoid infiltration of 
the walls of the retinal vessels, if confined to the narrow limits in 
which it has occurred hitherto, can scarcely be referred to this 
special class of changes, but rather forms a part of the irritative 
changes, together with the hypertrophy of Muller's fibres and 
the fatty degeneration of the vessels which we frequently find 
together in other kinds of retinitis ; such, for instance, as the 
albuminuric. To this latter class undoubtedly belong also the 
sclerosed nerve fibres, which are found likewise iu the albu- 
minuric and other irritative afiections of the retina, — aficctions 
which present, in the midst of great variety, one uniform con- 
dition, namely, an excessive disorder of the circulation, whether 
systemic, intracranial, or orbital. The considerable dilatation 
of the nmrginal vacuoles seems to be a consequence of chronic 
hypertemia of the retina. The jelly-like corpuscles of the 
choroid are likewise of irritative origin, and so often occur 
in senility, that in Dr. Roth's case they cannot be regarded 
as having any direct connection with this peculiar retinal 
disease. Finally, we must remember that while leuktemie and 
albuminuric retinitis agree in presenting hiemorrhagic and 
irritative characters, they agree also in this, that they both 
occur in conditions in which uric products are found in excess. 
In the former case urea and uric acid are formed in excess, 
in the latt«r they are insufficiently excreted. 




CHAPTER IX. 

ON THE RETINITIS ASSOCIATED WITH SYPHILIS. 

In my own practice, I seldom or never meet with syphilitic 
retinitiB, numerouB as are my eases of syphilitic neuro- retinitis'. 
The retinitis belongs to an earlier period than the neuro- 
retinitis, and it is not associated, as is the latter, with intra- 
craniid proliferation {vide p. 106), I have, therefore, re- 
quested my friend Mr. Ogleshy, who has great opportunities 
for observation, and who is a singularly patient and skilful 
observer, to write me the following notes upon the cases which 
he sees so commonly in Mr. Teale's practice and in his own. 

Effusion of serum or lymph into the nervous textures of 
the retina is a characteristic feature of this disease. It not 
infrequently happens that during the earlier stages the 
ophthalmoscopic evidence is negative, from the fact that the 
effusion of serum is so slight as to escape detection even by 
the most practised observer ; or, on the other band, the depo- 
sition of lymph may be eo great as to cause immediate and 
alarming symptoms ; then the ophthabnoecopic evidence is 
at once apparent. 

The pathological cliangea which take place are very inter- 
esting, more especially so when we are cogniaant that sncli 
changes are also to be found in the retinee of those labouring 
under the inherited form of the disease. 

Patients suffering from the early symptoms of this disease 
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tiomplain of misty visioiij objects appearing ill-defined in 
outline ; bright light is shunned, and application to close 
work ia followed by severe pain in the globe of the eye, 
t«mple, and brow. 

Hyperiemia of the retina is one of the eariiest syniptonia 
of the disease ; and as it occurs in an active form, ita early 
recognition is of the utmost importance, so that means may 
be employed to stay, if possible, the inflammatory mischief 
which usually follows. The retinal vessels are numerous and 
enlarged, and the capillary tint of the disk heightened. 

Efliision of serum into the nervous textures of the retina 
follows closely upon active congestion. It is characterized 
by the grey hazy look which it imparts, and is most readily 
seen when it encircles the disk, rendering its outline indistinct. 
The effusion poured out does not, as a rule, spread uniformly, 
but rather selects certain sections of the retina, and in no part> 
is it to be found more frequently than in the neighbourhood 
of the yellow spot. 

In those eases in which the eff'usion has invaded the entire 
membrane, we not uncommonly meet with turbidity of the 
vitreoQs humour, and often of a density sufficient to baffle any 
attempt at a thorough ophtlmbnoscopic examination. In such 
cases, the mapping out of the field of vision ia of essential 
importance. 

Should great infiltration of serum have taken place around 
the edges of the disk, tortuosity of the veins will be a promi- 
nent ophthalmoscopic appearance. 

The efinsion of lymph into the nervous textures is a symp- 
tom of serious significance. If it should take place with great 
rapidity, purulent infiltration of the entire membrane may 
result, with very rapid destruction of vision. On the other 
hand, if the deposition of lymph be gradual, and confined to 
isolated portions of the retina, the prognosis may be a hopeful 
one. In the latter condition, the patches, singularly enough, 
are frequently found in the course of one or other of the Urge 
retinal vessels. Thoy somewhat rcBcmble in appearance the 
bright spots seen in nephritic retinitis, and have not infre- 
quently been mistaken for them. On close examination, there 
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is a marked difference, for thej are not so brilliant in oolonry 
and there is an evident peculiarity about their size and shape, 
which to a practised eye is easily recoguizable. In a case 
of great interest, there occurred two patches of lymph, one 
slightly above the disk, the other immediately below, which 
had been mistaken for congenital nerve patches by more than 
one observer. This case occurred in a young man suffering 
from hereditary syphilis. Numerous cases of this kind are 
to be found from time to time in the out-patient room of an 
ophthalmic hospital ; and since the writer's attention was first 
drawn to the subject^ he has been able to trace the disease 
through many of its phases. 

Syphilitic retinitis is often present during acute attacks 
of iritis, and not infrequently follows inflammation of the 
choroid, or occurs simultaneously with that disease. Unlike 
the retinitis of albuminuria^ it is often confined to one eye. 

If the field of vision be carefully mapped in a number of 
cases^ it will be found that peripheral contraction is a well- 
marked symptom during the early stages of the disease. 

Hypertrophy of the connective tissue^ deposition of pigment^ 
and atrophy of retina, may all occur as sequences of the 
disease. 

With regard to treatment, mercury is the most suitable 
remedy^ and has a more rapid and certain influence in check- 
ing the disease than any other drug. Mercurial inunction 
is perhaps the least unpleasant manner of producing its 
specific effect. Next in merit stands the iodide of potassium^ 
which, when given in large and increasing doses, often acts 
beneficially. 



CHAPTER X. 



ON THE AMAUROSIS OP DIABETES. 



That cataract commonly appears in the course of glycosuria 
is well known; it would seem to depend upon the physical 
reaction between the sugar in the blood and the tissue of the 
lens, so that the two phenomena, glycosuria and cataract, rise 
and fall together. (Seegen.) The cataract ia not likely to be 
overlooked by patients or by the medical adviser, and it needs 
little further consideration in this place. 

It is not 80 well known that lesions of the fundus are also 
found in glycosuria, but changes, both atrophic and infiam- 
matoryj are described by several observers, such as Grafe', 
Lecorch^, Galezowski, Bouehut, and others. Some of these 
writers describe inflammatory changes in the fundus which 
bear a suspicious resemblance to albuminuric retinitis. It is 
likely that some error of diagnosis has crept in here, and that 
the observers, whose attention was given chiefly to the eycj 
Lad not sufficiently investigated the general symptoms. 
Actual renaf disease is not infrequently associated with 
glycosuria, and albumen might, perhaps, have been found in 
the cases to which I refer, had not the presence of the sugar 
prematurely satisfied the aoalyst. 

In future, any appearance of retinitis ought to sharpen the 
search for albumen. 

Atrophy of the optic disks, on the other hand, does nn- 
"oubtedly occur in a sufficient number of cases of glycosuria 
a make the oo-exist«nce seem more than accidental. Grafe 
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/or. nV.) TOs I believe, the fiist to note the connectioii, and 
many esses hare sbice been pnblidied. 

I have foond it in one case out of five which I haTe ex- 
amined. I see that Professor Seegen, of Leipzig^ in his new 
w€*rk-, includes diminution of visual power among the 
svmptoms of diabetes mellitus; and if the connection be 
regarded as established, it may be of great importance. It 
admits of being viewed in two lights : first, in the light in 
which Professor Seegen views it, namely, as a mere expres- 
sion of exhaustion finom innutrition ; secondly^ in the more 
interesting light which I am tempted to throw upon it^ namely^ 
that the nerve atrophy is but one part of that mischief in the 
central nervous system which probably lies behind the disorder 
of the liver as a cause of glycosuria. Becent observation, 
both experimental and clinical, points to the belief that 
glycosuria is, as a disease, a disease of the nervous system. 
It is clear that the fatty and other changes found in the liver 
after death are inessential ; and such causes as mental strain 
or distress which seem to produce many cases of diabetes, 
would act rather upon the nervous centres. Heredity, again, 
which is known or believed to have an important place in the 
establishment of glycosuria, points rather to the nervous 
system, for hereditv is so commonly observed in diseases of 
the nervous system ; moreover, heredity in glycosuria is by no 
means always seen as such, but antecedent forms of disease, 
more obviously nervous, are often seen in the parents or 
relations. The last diabetic patient who came under my care 
was one of four brothers ; the three who survive him are all 
of peculiar nervous temperament, and one of them is actually 
of unsound mind. All three are still young, and will probably 
suffer more seriously from nervous disease. 

Still more important evidence is obtained from the marked 
tendency to obvious nervous disease in diabetics themselves. 
I need not enumerate the many cases on record of the co- 
existence of disease in the nervous centres with glycosuria. 
Among references immediately at hand is a case of cysticereus 

2 * Der Diabetes Mellitufl, auf Gnindlage Zahlreicher Beobaditungen dar- 
ge«tellt, von Dr. Seegen, Prof. &c., Leipzig.' Weigel, 1870. 
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in the posterior brain accompanied by glycosuria, reported by 
Cyon ; a like case, published by Rosenthal in his new volume 
(foot-note, loa. cii. p. 66), where diabetes raellitus and atrophy 
of the optic disk (observed by Jiiger) were among; the symp- 
toms of a tumour at the base of the encephalon ; observations 
on palsy of the soft palate in diabetes recorded by Dr. Sanders ; 
and an essay, founded on several cases, by Dr. J. W. Ogle, 
in the first volume of the ' St, George's Hospital Reports.' 
Dr. Dickenson baa also collected and, I believe, published 
several instances of the same kind, A patient of Dr. Bron- 
ner, of Bradford, came to me some months ago with a long 
history of glycosuria associated with chronic degenerative 
disease of the cerebro- spinal centres, the precise nature of whidb, 
is uncertain, and, fortunately for the patient, is as yet out of 
reach. 

In Dr. Rosenthal's ease, it seems probable that the optic 
atrophy was a direct result of the basilar tumour, and in no 
intimate association with the glycosuria j but if we find, as 
I think I may say is the fact, that glycosuria is intimately 
connected with central nervous lesion, and that atrophy of the 
disks is often associated with glycosuria, it becomes a matter 
of deep interest to us to know whether the optic atrophy may 
not be regarded as an outlying part of the central mischief. 

Unfortunately I have been disappointed in the autopsies 
which would have enabled me to give an opinion on this point ; 
but when, after the vain endeavours of two or three years, I 
mentioned the matter to Loekhart Clarke, that wonderful ob- 
aer\'er immediately produced some slides displaying granular 
disintegrations about the calamus scriptorius, removed from a 
diabetic patient, — a discovery which harmonizes more exactly 
with experimental results than clinical and pathological ob- 
servations are wont to do. 




CHAPTER XL 



OXALUBIA. 



As cases are published of optic change co-existing with 
oxaluria^ I think it well to draw attention to them. In the 
' Ophthalmic Review' (vol. i. p. 213) a neuro-retinitis is de- 
scribed by Mr. Mackenzie as due to oxaloria. Turbidity of 
the vitreous is also described as having a like origin. The 
administration of the mineral acids is said to have brought 
about an improvement. Mackenzie believes that the neuritis is 
due to a poisoning of the blood by way of a fiiulty digestion. 
The matter has^ indeed, two aspects: first, we may inqmre 
whether the accidental presence of oxalates is able of itself to 
injure the retina by a physical reaction of the kind of osmosis, 
or by means of such irritation as oxalic acid produces in 
tissues with which it comes in contact; or we may ask^ 
whether the neuritis and the oxalates are both evidences of 
some anterior and peculiar constitutional state 7 

The first question I leave open^ as I have no evidence to 

lead me to a reply. As to the second, I would remind the 

reader that oxaluria is no longer regarded by physicians as 

significant of a particular group of changes, but is a symptom 

unattached, which may present itself among many various 

groups. Either, then, neuro-retinitis may be caused by the 

direct action of oxalic acid^ however formed, upon these 

tissues, which is too important a supposition, both in itself 

and in its remoter bearings, to be slightly dealt with ; or the 

oxaluria was but a subordinate phenomenon in some disease^ 

perhaps of the nervous system^ in which neuro-retinitis also 

appeared as an independent event. 




SECTION L 

Amaurosis fram Alcohol PoUoning, 

It is easier to ascertain the efiecte of alcohol upon the 
nerve of sight than those of tobacco, because the other results 
of alcoholic poisoning are betti?r known, and its pathological 
consequences more familiar to all. There is accordingly more 
agreement among ophthalmic surgeons concerning the effects 
of alcohol than concerning the effucta of tobacco, the evidence 
of over-use in any given person being more obscure in the 
latter than in the former case. Observers agree in believing 
that prolonged alcoholic intoxication exercises a distinct and 
primary e&ect upon the optic nerve, in addition to its other 
consequences. 

It seems almost certain that the nerve may not only suffer 
indirectly as a consequence of intracranial degenerations, 
hut that it presents primary and independent changes of its 
own, which may or may not march pari passu with the like 
changes in the cerehro- spinal axis. A study of the effects of 
alcohol upon the optic nerves is therefore full of interest and 
instruction, being, as they probably are, but a visible part 
of those going on in other districts of nerve tissue which lie 
beyond our sight. In speaking of alcohol, I use that word 
alone, as it seems probable that the mischievous effects of 
drinks of this kind are, for the most part, in proportion only 
to the amount of alcohol they respectively contain. I may 
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mentioQ, only to disiniBS with a few words, a tind of 
amblyopia, not at all uDoommon in drunkards, in which 
there are no obvious changes in the fuiiduB. As in uraemia, 
there is an amblyopia potatorum with ophthalmoscopic signs, 
and an amblyopia without them. This latter defect is not 
rare, and may be due to a congestion of the choroid, with con- 
sequent pressure upon the rod layer of the retina. This can 
only be guessed at from the well-known tendency of alcohol 
to cause congestion of the hlood-vessela of the head and face, 
for I do not think that any observer would venture to say that 
he could distinguish moderate and simple hypertemia of the 
choroid with the mirror. It does, however, seem certain, from 
much testimony, that this amblyopia is quickly relieved by 
local bleeding. 

The other kind of amblyopia seems to depend upon the 
same congestion, with consequent tissue deterioration in the 
optic nerves, which we see also in the brain of drunkards, and 
which causes the opacity of the pia mater and arachnoid of 
such persona. The action upon the highly vascular optic 
nerve seems to me to be parallel to this action upon the 
membranes. My own eiperience bears me out fully in saying 
that congestion of the vessels of the disk and retina is very 
common in patients who present themselves with symptoms 
of alcohol poisoning, which class of persons appear in lar^ 
numbers in the out-patient consul) ing-rooms at the Infirmary. 
I always examine the fundus in cases of delirium tremens, as 
soon aa restored tranquillity will allow me to do so, and in 
the great majority of cases I find congestion and opalescence 
of the disk and full retinal veins. Sight often remains un- 
affected, or its dimness passes unheeded as a part of the head- 
ache and mental confusion '. When I worked in Mr. Teale's 
eye-clinic, I met with many of this kind of persona whose 

> Oalelowakl hfw pabliahed a nDinber of obBerviktiona of colour blindnesiea 
u aeen in diseue of the nervoua porta ofvigion. i have not diecuued them 
•Qjiifhere, az I hAVs not made any adeijuate enunitiatioD into the matter, sod 
Luber ba* Bbovo in tbe fifteentb volume of the ' A. f. O.' that sDch functional 
diaordsfH are of no UM in wamiQg os of commenoiiig or of threatened Btropbj. 
Wliuu therefore the ■ight>fielils are oompleto, ni in alcohol poisoniiig, the 
colonr tenta are of no diaguoalio value. 
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congestion had passed on into low proliferative action with 
atrophic contraction, the disk becoming reddiali grey, then 
greyish blue, and finally greyish white. The fine vesaele also 
vanish, but the larger veins of the retina remain longer in 
a etate of fulness. 

I much doubt the value of the recent experiments which 
are said to show that alcohol, opium, and chloroform attack 
the myeline, coagulating it, as it were, and breaking it up 
ii.to minute brilliant points. 

Changes like these so soon arise in the course of the pre- 
paration or decay of the parts examined, that such assertions 
can scarcely expect as yet to receive much credence^. I 
believe that the alcohol acts rather as an irritant to the 
highly vascular brain and optic nerves, as it does to the liver, 
and, pace Dickenson, the kidneys and arteries, setting up 
proliferation of the connective elements with contraction and 
atrophy. Among the symptoms which lead one t« examine 
the fundus in drunkards, are loss of strength and appetite, 
coated or raw tongue, vomiting, confusion of mind, loss of 
memory, trembling of the lips, and disturbed sleep. 
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SECTION II. 

Tobacco Amaurotit. 



It is very difHcult to discuss the well-known proposition, 
that the excessive number of cases of amaurosis occurring in 
the male sex are due, in great part, to the smoking of tobacco 
by that sex. While, on the one hand, observers who form 
this opinion are bound to state it j yet, on the other hand, 
it is so difficult to isolate the antecedents of amaurosis in 
men, in order to distinguish those which are essential ; and, 
again, if the efficiency of several antecedents be estimated, 

' Nur. uu th« other hand, oan I attncli much importance to the Drgktite 
reaulta of Dr. Paul Ruge, of Berlin, who eiBmined the cffeau o! alcohol upon 
manj oDimals. The inipnrt>nt condition of the long-oontinued use of aloohol ii 
iperimeuta. So fir the; differ from the pstbologiokl 
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it is BO difficult to say which of Beveral true caiiees is the 
actual cause, that those who, like myself, have not the oppor- 
tunity of pursuing the facts themselves on a large scale, are 
reduced to the somewhat invidious task of comparing the 
qualifications of those who have such opportunities, and who 
pronounce accordingly on one side or the other. After what 
I have said concerning the action of alcohol, for instance, the 
reader will see how hard it is to separate the two sgenciea, 
alcohol and tobacco, in their effects upon the nervous system, 
the use of the two being so commonly found in one patient. 

One thing is clear, and must have a certa,in weight, namely, 
that a very considerable number of our best observers, both 
at home and abroad, and observers who have had large expe- 
rience, eipress themselves very strongly, if not very decidedly, 
upon the efficacy of the use of tobacco to cause amaurosis. 

Before the ophthalmoscope was discovered, Mackenzie spoke 
as follows : ' I have already had occasion repeate<lly to hint 
my suspicion that one of the narcotico-acrids wluch custom 
has foolishly introduced into common use, namely, tobacco, is 
a frequent cause of amaurosis. A majority of the amaurotic 
patients by whom I have been consulted have been in the 
habit of chewing, and still oftener of smoking, tobacco in large 
quantities. It is difficult, of course, to prove that blindness 
is owing to any one particular cause, when, perhaps, several 
causes favourable to its production have for a length of time 
been acting on the individual; and it is especially difficult to 
trace the operation of a poison daily applied to the body, for 
years, in such quantities as to produce at a time only a 
small amount of deleterious influence, the accumulative etfect 
being at last merely the insensibility of a certain set of 
nervous organs. At the same time, we are familiar with the 
consequences of minute portions of other poisons which are 
permitted to operate for a length of time on the constitution, 
such as alcohol, opium, lead, arsenic, mercury, &c. ; and we 
can scarcely doubt that a poison so deleterious as tobacco 
must also produce its own peculiar injurious effect^.' Well 
and carefully expressed as is this passage, we cannot but see 
s Loc. nt. p. 3S8. 
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that Mackenzie had a strong tendency on a priori grounds to 
anticipate the results which be describes; and we are disposed 
to inquire how large a percentage of patientg Buffering from 
whatever other kind of disease are smokers ? When, again, a 
person is described as a great smoker, unless we have some 
definite information concerning the quantity of tobacco used, 
we are obliged to remember that the standard of moderate 
smoking varies according to the prejudices of the physician. 
A patient was sent to me from a distance the other day as a 
sufferer from the effects of escessive smoking ; but taking one 
week with another, 1 could not make out that more than 
one ounce of the weed was used in that time. 

There is, moreover, this important and curious fact to be 
remembered, that many substances which are intensely poi- 
sonous in concentrated forms, are nevertheless innocent, if 
not useful, when administered in repeated and feeble doses. 
The experiments upon lower animals with the essential oil 
of tobaccoj which arc quoted by Mackenzie in support of his 
opinion, are by no means strong evidence of, the likelihood 
that any similar effect would be produced by ordinary smoking. 
To use the words of C. S. C, 

' Cats may have had their gooae 
Cooked by tobacco-juice ; 
Still, why deny its use, 
Thoughtfully taken 1 ' 

I am not an habitual smoker myself, but I cau scarcely 
avoid the conviction that it is decidedly useful to many of my 
acquaintances, and seems to be harmless even to those aban- 
doned Turks and Teutons ' who smoke perennial pipes and 
Bpit.' The increase of amaurosis, indeed, seems to he like the 
increase of insanity — it appears in numbers corresponding to 
the capacity of the institutions prepared for its reception, so 
we cannot be sure that its frequency in our ophthalmic 
clinics is any consequence of the wider use of tobacco. Where 
we have, if possible, to isolate any one condition, such as 
tobacco smoking, we can only hope to eliminate accidents 
by including very large numbers, not of amaurotioa, but of 
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Bmokers, ia our survey, and comparing them witli like Qum- 
bere of abstainers. 

Mr. Carter is the only observer, so far as I know, who has 
seen the necessity of handling the question widely in this 
way. Mr. Carter, in his well-known work founded upon that 
of Zander, compares the ciperience of the English with cer- 
tain Eastern physicians. ' I was myself,' he says, ' for many 
months resideut in various parts of Asiatic Turkey, and had 
opportunities of becoming acquainted with the prevalent dis- 
eases of the country, among which, so far as I saw, amaurods 
could not be numbered.' Mr. Carter also received the fol- 
lowing additional information. Mr. Farquhar, for many yean 
surgeon to the British Consulate at Alexandria, says : ' In 
answer to your inquiry respecting amaurosis, I can only say, 
that during the whole of my residence in Egypt, and among 
the many thousand diseased eyes which I examined, it was 
always a mystery to me that I saw so few coses of this 
affection. The Egyptians, if it be possible, smoke even more 
than the Turks.' 

Dr. Dickson, the physician to the fiiitish Embassy at 
Constantinople, writes : ' Amaurosis, taking the term in its 
widest sense, is not a common complaint in Constantinople, 
or in Turkey generally ; and yet smoking tobacco is so pre- 
valent a vice, that it is practised by the whole population, 
Mohammedans, Chrit^tians, and Jews, with hardly a single 
exception. The usual amount consumed by one person, per 
month, may be estimated at 2^ lbs. avoirdupois. In addition 
to my own testimony, I may add that of Dr. Millinger, 
one of the oldest and most celebrated physicians here, who 
declared to me that amaurosis was a rare affection in Con- 
stantinople.' Dr. Dickson adds, curiously enough, ' During 
a ten years' practice at Tripoli, I found that amaurosis was a 
common affection there, and yet the natives never smoke.' 

Dr. Hiibsch, the chief oculist in Constantinnple, writes to 
the same effect, and in the course of a very interesting letter 
says : ' Jo n'ai jamais pu attribuer I'amaurose ii I'abus du 
tabac ; le nombre des fumeura est immense, Ic nombre des 
amauroses est limitc.' 
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If we turn, again, to the workers in tobacco manutactories, 
we are unable to find that amaurosis occurs with any undue 
frequency among them, although we do find distinct evidence 
of certain degreee of poisoning, as shown in diBorders of the 
nervous system. In Leeds, tobacco is largely manufactured, 
but ray own inquiries have failed to discover any prevalence 
of amaurosis, even among persons who have worked fifteen or 
I twenty years at the occupation. Mr. Oglesby, of Leeds, a 
' most industrious worker, with large opportunities of observa- 
tion, tells me that in all his experience he lias met with but 
two cases wliich seem to bear out the belief that amaurosis may 
be due to tobacco. These two cases are, however, so striking, 
that I have obtained his permission to publish them in the 
Appendix (Nos. 122, 123)- The two cases seem to suggest that 
enormous use of tobacco may, in rare cases, so deteriorate the 
nervous centres, that the optic nerves suffer with other parts ; 
but they do not, I think, lielp to prove tliat tobacco has any 
special and isolated effect upon them in cases where the rest 
of the nervous system betrays no symptoms of injury. 

At the same time, it will not do to forget that the supporters 
of the behef in tobacco as a cause of amaurosis are among 
the greatest names in ophthalmic science. I have already 
cited Mackenzie, and next to him I may place Sichel, who 
speaks strongly to the same effect *. 

Among recent English writers, Mr. Wordsworth and Mr, 
Hutchinson have urged the same opinion, and Mr. Critchett 
, in understood to have expressed himself in like manner. 

It is worthy of note, that the German observers speak very 
LfKutionsly and doubtingly concerning this effect of tobacco ; 
^^d although our own writers have quite as much claim to be 
f lieard as those of Germany, yet, on the other hand, it must be 
I femombcred that the German oculists practise in the midst of 
I.JKople incessantly occupied in smoking pipes of very strong 
!> tobaccos. 

Nor has Sichel found many decided supporters in France. 
Collin, in his article 'Amaurosis,' in the Dictionnaire Eney- 

'Annales d'Ocul.' i8''iS. And prtviouslj 
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elopediqne, speaks with much hesitation ae to the effects of 
tobacco; and of the two cases of the kind which he records, 
one died of well-marked cerebral disease, which, whether itself 
due to tobacco or not, was probably the direct cause of the 
amaurosis ; the other ia said to have recovered on laying hia 
habit aside : but as people do not recover in this simple way 
from white atrophy, it seems more likely that the amaurosis 
was but an instance of that antemia [vide page 50), which 
is a common consequence of eihauBting causes of almost 
any kind. 

While, then, it would be neither courteous, nor in the in- 
terest of our common purpose, to treat lightly such testimony 
as that of Mr. Wordsworth and those who agree with him, 
yet I may be permitted to indicate these three great difficulties 
which are iuherent in the subject. First, as I have said, 
amaurosis is very common, and is common in certain districts 
especially, but in districts which do not coincide with the dis- 
tricts of the principal manufacture or consumption of tobacco. 
Secondly, that many causes are at work, in this present busy age 
especially, which may have far more to do with the causation ' 
of amaurosis : I may refer to the use of alcohol as one of these; 
as another, to the incessant over-use of the eyes in a large 
number of the competitive trades in which men especially are 
engaged ; and agikin, to those many strains upon the mind 
and nerves which overtask the nervous centres, and carry the 
optic nerves with them. Thirdly, that in many cases of so- 
called recovery from amaurosis on omission of smoking, we 
have no certain evidence that the condition was not one of 
general ansemia, made especially manifest in that kind of loss 
of vision which accompanies menorrhagia, lactation, and the 
like. Unfortunately, mapping of the field does not help ua 
much here, as in amaurosis from toxic causes the diminution 
of vision is often uniform all over the field. Fourthly, we 
have no satisfactory evidence that the cases quoted were 
well watched for any length of time. Degenerative nervous 
disease, such as locomotor ataxy, general paralysis, and dis- 
seminate sclerosis, are commoner in men than in women ; and 
of such diseases, white atrophy of the optic nerve may be the 
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first sign : see, for instance, the ease of MaeCartby, No. 79 in 
the Appendix. In ophthalmic clinics, the attention of the sur- 
geon is given chiefly to the eye ; he has neither the time nor the 
hahitual tendency to inquire into and make himself familiar with 
obscure forms of central nervous disease ; and any physician 
among my readers, who has been accustomed to turn over 
ophthalmic treatises and reports, will bear me out when I say, 
that in cases of optic neuritis, albuminuric retinitis, and the 
like, the poverty and inadequacy of the report of the medical 
details is too often so great as to make the case useless as 
evidence of anything. To no ophthalmic surgeons do these 
Btrictures apply with less force than to Mr. Hutchinson and 
Mr. Wordsworth ; but I cannot refrain from saying, that the 
description given hy Mr. Wordsworth of the onset and course 
of the amaurosis of tobacco, and which he thinks is peculiar 
to that amaurosis', is nevertheless the exact description of 
amauroses which have been watched throughout by myself in 
many forms of cerebro-spinal disease, and in general paralysis 
in particular. 



SECTION in. 
Lead Poiioning*. 

The action of lead in the organism tends, as is well known, 
to produce a deterioration of the ner\'ous system, and, more- 
over, to select certain parts of that syslem in a way which 
Beems to us as yet to be cai)ricious. The eye suffers as one of 
these parts, and it suffers in three ways. Firstly, the effects 
of lead may he seen in the ciliary muscle, causing palsy of 
accommodation : secondly, in the optic nerve, causing atrophy 
thereof, which atrophy is sometimes preceded by a stage of 
subacute irritation : thirdly, and indirectly, by causing gra- 
nular degeneration of the kidney, with its peculiar retinitis. 

The first of these effects is only indicated, as it lies beyond 




• Carter's ' Zander," p. Ijj. 

* Fide jjlato profiled to this chapter. TbBee platen b 
t IMtioii of lome gactioiu of the fourth ohiipt«r. 
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the subject-matter of this work ; and the third, which is, 
perhaps, the most frequent, has already been described in 
Chapter VII. We have onl}' to deal, therefore, with the 
second, with atrophy of the optic nerve, preceded or not pre- 
ceded by chronic or subacute neuritis. If complicated with 
palsy of the ciliary muscle, the case will be readily simplified 
by the use of an appropriate convex lens. 

I have seen but one case of saturnine atrophy, and this 
was some time a^ : I publish brief notes of the case in the 
Appeudis, No. 120. Lead poisoning la very uncommon here, 
as there are no trades in Leeds which favour it; the houae- 
painters no longer grind their own colours in winter as they 
used to do, so that among them lead poisoning has almost 
ceased to exist. Many cases are reeoi'ded, however, in the 
journals, both home and foreign ; still, I am disposed to think 
that the event is one of the less common residts of lead poi- 
soning. Christison, for instance, makes no allusion to amau- 
rosis as a result of lead poisoning. E. Meyer published in the 
'Union Medieale* two cases, which were read at the Medical 
Society of the Elysee on Feb. 3, 1868 : in one of his cases 
there was white tendinous atrophy, with complete blindness; 
but in the second, there was well-marked neuro-retinitis. This 
ease is published in the Appendix, No. 117. In my own case, 
that of an out-patient of the Leeds Infirmary, there were 
grave symptoms of intracranial mischief- symptflms, which 
pointed to softening, complicated with some hEemorrhage. 
In Meyer's case, also, there were serious cerebral symptoms. 
In these instances, it may sometimes he difficult to say 
whether the optic atrophy is direct or indirect; whether, that 
is, it succumbs, like the encephalic parts, to the direct action 
of the lead, or whether its changes be merely symptomatic of 
intracranial lesion of whatever causation. 

Saturnine anuiurosis was noticed in pne-opfathalmoBcopic 
ages; the earliest reference which I have in my possession 
being to Buplay, in the ' Archives Generales de M^icine, ii" 
serie, torn. v. p. 5, Paris, 1834. I have not seen the original ; 
the reference is copied from Mackenzie. 

It is to Mr. Hutchinson, however, that we owe the most 
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important eeaay on saturnine amaurosLs. Th!s essay was 
published, with illufitrations, by Mr. Hutcbineon in the seventh 
volume of the ' Royal Ophthalmic Hospital Reports.' The 
number appeared while these sheets were in the printer's 
hands, and I am enabled by the kindness of the author to 
reproduce his illustrations in this place. Mr. Hutchinson 
gives notes of five well-marked eases, four of which were 
under hia own care, and the fifth under Dr. Charlton, of 
Newcastle. The first case, in a young woman, aged ig, had 
been described in the preceding volume of the ' Reports,' and 
is thence quoted by me in the Appendix, No, 119. The 
second and following cases are so important, both in them- 
selves and in their bearings upon the whole question of lead 
poisoning, that I venture to quote them in their entirety. 



Cabs II, — Double optic neurilit U connection mik lead pouon- 
ing, but Kilhovl other ai/mptomt — Comtitutional st/mptomt of 
neurilit ill-marked — Description of the diiki. 

William Argent, set. 40, has been a house - pal nt«r for 
twenty years past. He is now a pale complexioned man, and 
around his teeth is a very marked blue line. He asseiiis, 
however, that he has never suffered from lead colic, nor from 
any other illness which he attributed to the paint. In No- 
vember, 1867, he was laid up for three weeks with ' rheumatics,' 
and had swelling of the backs of hands, great toes, and ancles. 
Often before that he had suffered from rheumatic pains in 
various parts. His sight has never been quite what it was 
since this illnesa. Two or three months ago, however, it 
failed more decidedly, and he now found that his left eye was 
much worse than the right. He has for the last few years 
ofUjQ suffered from pain in the bead, which he considered 
rheumatic ; it appears to have been a frontal neuralgia. At 
the time his sight was decidedly failing he had not more 
headache than usual, nor was there much tendency to sickness. 
During the last two or three months he has, however, almost 
always liad sickness (to vomiting) once or twice a week. This 
is a symptom quite new to him. 
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He applied to tne first on February 8, 1 869. I found that 
with his left eye he could only aee to spell out No. 1 6, and with 
the right No. 4. The disk of the left was very pale, and of a 
blue-white; whilst the vessels were much reduced in size, the 
arteries being so small that they could scarcely be traced. 
The margins of this disk were quite clear. The disk of the 
right was white in its nasal (inverted) half, and on the outer 
part was covered with pale lymph, which concealed its edges. 
The quantity of lymph, however, was very mnch less- than is 
usual in many other forms of neuritis. Although headache 
and sickness have been but slightly marked during the nen- 
ritJB, yet it is quite certain that they have been present to 
some extent. 

In the left eye the margins of the disk are veiy definite, 
not in the least jagged. There is a single minute dot of 
pigment on the inner side, but with this exception, there 
is no evidence of disturbance of the choroid. The retina is 
quite clear at all parts. In the right there is no evidence 
of choroidal implication. The retina is hazy to a slight 
extent round the disk, but not to any great distance. 

His smell and his tactile sensibility seem perfect. 

He has sometimes seen Sashes and sparks of light before 
his eyes. 

Seference to Plate. 

Figs. 1 and 3 in the plate show the ophthalmoscopic ap- 
pearances in the two disks of this ease. 

Amongst the peculiar ophthalmoscopic features of plumbic 
neuritis we may mention [*) the small amount of Ij-mph 
usually present ; (i) the absence of colour in the lymph ; 
(c) the absence (not invariable) of extravasations of blood ; 
and {d) the early and great diminution in size of the arteria 
and vena centralis. The choroid does not appear to be in the 
least implicated. 
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Cask HI. — Acttte lead poisoning with oj)/ic neuritis — Recovery 
of health, hut witk permanent ilinditets. 
Mrs. Dnscoll, set. 25, came to ub at the Moorfields Hob- 
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pital, January 7, 1870, having been almost totally blind since 
an acute attack of lead neuritis four years previously. The 
evidence she gave us was the following. She went to work 
four years ago in a lead factory, being at the time in perfect 
health, and having never before been employed in that way. 
After siz months' emploj-ment in the factory she became very 
ill, had pain in the head, and severe sickness. Her illness was 
attributed to her work in lead. She was confined at home for 
a month with these symptoms, and became at the same time 
almost blind. The sight failed suddenly and quickly. She 
had no dropped wrist. When she recovered from her illness 
the state of her sight was such that she could not return to 
work. Since that time (four years) she has never been exposed 
to the influence of lead, and has enjoyed fair health. Her 
flight has, however, scarcely improved at all. 

Stale of vision and ophthabaoscopic appearances four years after 
the attack {January i^th, 1870). — She cannot distinguish a gas- 
flame in a dark room, but she asserts that sometimes she can 
just see light. Both eyes are alike, She is of dark com- 
plexion, but pale. With the ophthalmoscope the conditions 
in the two eyes are found to be exactly alike. The media are 
quite clear, and the fmidus is easily seen. In each the disk 
is quite white. The arteria centralis is diminished to perhaps 
half its natural size, the veins being much larger. The lesser 
vessels, which give pink tint to the normal disk, have wholly 
disappeared. Near to the disks the trunks of the vessels 
are decidedly obscured, as if from past inflammation, and 
-there are in places white lines along their trunks. (Fig. 3 
in plate.) 

Case IV. — Hereditary gout increased by lead poisoning — Neu- 
ritis of the left optic nerve in 1867 resulting in permanent 
blindness — Neuritis of right optic nerve in 1870 (still under 
treatment)— iHleresti)^ facts as to asymmetry of symptoms. 

John West, let, 44, a painter by trade, was admitted 
under Mr. Hutchinson's care at the Boyal London Ophthalmic 
Hospital on September 29, 1870, About three years before 
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thig he had been under Mr. Bison's care for failure of his left 
eye, when he was told that he had ' atrophy of the nerve.' 
This eye hecame at that time all hut hlind. He applied on 
the second occasion on account of the right eye, which had 
been failing gradually for about three months, 

On examiuation, hie vision was found to be, for the right 
eye, 20 J. (increased by a convex glass to 7 J.) and ^V; with 
the left he could only see the light. There was contraction 
of the outer part of the field in the right eye. With the 
ophthalmoscope it was found that the rigkt disk was of a 
dirty grey colour, its margins ' fluffy ' and ill-defined, and the 
large vessels somewhat diminished. The left disk was in a 
condition of advanced white atrophy. A blue line was found 
on his gums, and the gums were much wasted. 

The interest of this case lay in the cause of the neuritit, and 
in the occurrence in iAe same patient of optic nettritis, lead 
colic, ami gout. His family and personal history was as fol- 
lows : — His paternal grandfather was ' a martyr to gout ; ' he 
was a stout man, a hairdresser, and drank beer. The patient's 
father was a plumber, and be also suffered from gout. The 
patient, a painter, had his first attack of gout sixteen years 
before admission, in his left great toe ; since that time he had 
had many attacks ; the left side seemed to have suffered more 
severely than the right, and he stated that his left arm and 
leg had often been rendered quite useless by the gout for a 
month or two together. His attacks of gout had usually been 
unsymmetrical ; thoy came on suddenly, and often at night; 
the affected joints were swollen, shining, red, and painful. He 
had suffered repeatedly from colic, but never from 'wrist-drop.' 
Afl to the tause of his attacks of gout, he said that lie had 
never drunk much beer, and but very little spirits ; he had 
always found that an attack of gout came on after he had 
been ' flatting colour.' In ' flatting,' the work is done in 
closed rooms, the colour is entirely lead, and is mixed with 
pure oil of turpentine, — a liquid which evaporates quickly, 
and probably in this way carries off more vapour of lead in 
a given time than the less volatile liquids used in ordinary 
painting. He stated that the ' flatting ' often produces a sort 
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'<X intoxication, especially in the men who work highest up 
in the room, and is frequently followed by attacks of colic. 
He himself had had no colic for five years, and he attributed 
this exemption to his having- worn a moustache during that 
I time. 

It is interesting to notice, that the eye which failed first 
ras on the aide of the body which was earliest and most 
I teverely attacked by gout. 

One of my most instructive cases in reference to this 
' subject came under my notice at the Newcastle Infirmary, 
' during the visit of the British Medical Association lost 
August. The patient was under Dr. Charlton's care, and 
I am indebted to him, not only for permission to examine 
it, but also to make public use of its facta. Dr. Charlton 
told me that he had seen several cases of loEs of sight from 
I the effects of lead. 

Oabb V. — Acute lead poUmilng, with imbecility and general 
puralym — Double optic nearilii — Cotnplete and permanent 
blitidness — Eecovery of other functioni under treatment by 
iodide of potaaaium. 

Kate Morgan, tet. 19, came to Newcastle in September, 
1869, and engaged herself in the lead works. Her occupa- 
[ tion consisted in carrying white lead. In about four months 
1 Bhe began to suffer from symptoms of poisoning. Her bowels 
[■ became costive, and her muscles weak. Her sight also began 
[ \o fail, and in five weeks from its first defect she was quite 
[ blind. When, in the beginning of May, she was admitted 
into the infirmary under Dr. Charlton's care, her state was 

t deplorable. She was wholly blind, unable to speak dis- ■ 
tinctly, paralysed in all limbs to the extent that she could 
, sot use them, and liable to incontinence of both urine and 
Her expression was that of an imbecile, and, in addi- 
tion to her defect in vocalisation, there seemed also to be 
inability to find her words. There was a distinct blue line 
around the gums. 

When I ?aw her in August, she had been three months 
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under treatment by iodide of potassium and sulphate of 
magneeia — the former in full doses. She had for six weeks 
been able to leave her bed, and she could now walk well. 
Her face had regained an intelligent expression, and she 
could speak clearly. The incontinence had disappeared. She 
remained, however, still quite bliod. Dr. Page, the house- 
Burgeon, who supplied me with the above facts as to her case, 
Hndly procured me also an opportunity for ophthalmoscopic 
examination. I found the disks both in the same condition 
of atrophy after neuritis. They were blue-white, of a some- 
what dirty appearance, and the central vessels had much 
diminished in size. There were still traces of lymph about 
the main trunks. At a distance from the disks there were 
no deviations from the healthy state. 

In this case it is evident that the poisoning went very near 
to a fatal termination. 

The girl had probably been very careless in her habits, and 
had thus obtained an unusual dose of the metal. The re-sult 
of the treatment was most marked, and most satisfactory. 
If we a.sk why the other nerves recovered their functions so 
much more fully than did those of sight, we shall be obliged 
to give a hesitating answer. Possibly the strength of the 
sheath surrounding the optic nerves renders inflammatory 
swelling more injurious to them than it is to others. It is 
possible, however, that the cause of the paralysis of the limbs 
was a central inftammatioo rather than a neuritis. As to 
what had occurred in the eyes, there could be no room for 
doubt, especially when we compare it with the other cases 
which I have recorded. 




SECTION IV. 

Bypttoiit and NarcosU. 

The reader has seen, from much that I have already said, 
that we cannot, as yet at any rate, be satisfied to take the 
disk aa a dial-plate which exactly and visibly indicates the 
Btat«s of the encephalic circulation. At the same time, if we 
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can properly estimate the accidents which modify the circula- 
tion of the disks, such, for example, as the correlative degrees 
of intra-ocular tensioU) we may be able to get some knowledge 
from it regarding the variatious of blood -pressure in the 
encephalon during the operations of certain general disorders, 
of sleep, of narcotic poisons, and so forth. 

Evidence of this kind, if really trustworthy, would be 
invaluable, both in chnical work and in physiology. At 
present, after studying many eases of general ancemia, and 
of presumed cerebral congestion, such as in alcoholism, I have 
been forced to believe that anaemia and congestion must be 
not only considerable, but also much prolonged, if it is to 
map itself out in the fundus of the eye. At the same time, 
the changes whicli have been observed in the eye during sleep, 
by Dr. Hughlings Jackson, are of a more positive character. 
The observations seem, indeed, to be conclusive, as far as they 
go ; and I shall, therefore, now quote them in Dr. Jackson's 
own words : — 

' It is scarcely necessary to say, that my reason for ex- 
amining the eye during sleep was to help to form some idea 
as to the condition of the circulation in the brain itself in this 
physiological condition; the retina and the brain being sup- 
plii-d by branches of the same trunk, the carotid, and these 
by the same vaso-motor nerves. We may consider the retina 
as part of the brain extruded through aji opening in the 
skull. 

' Still, I have drawn no conclusions as to the condition of 
the circulation of the brain in sleep, as the subject requires 
to be studied on a very extensive basis, of which these 
obserrationB can form but one part. Indeed, I study the 
physiology of sleej), in order to learn somewhat as to the 
circulation in the brain in certain allied pathological condi- 
tions. For instance, I am anxious to know the condition 
of the veins and arteries of the brain in the profound sleep, 
or, perhaps more correctly, in the stupor which follows a 
paroxysm of epilepsy. I have examined the retina in this 
condition, and several times in cases of severe coDgestive 
headache after a fit. The results of these and of many other 





274 TOXIC AMAUROSES. [chap. 

examinatioiis in cerebral cases, I hope to have the pleasure of 
giving in some futare number. 

'A girl, aged ii, was admitted into the Hospital for the 
Epileptic and Paraljaedj under the care of my colleague. 
Dr. Brown- S^quard, for hemiplegia, which had existed several 
years. Of this, at the time when the following observations 
were made, there was little or nothing left, and the child was 
in fair general health.' 

I give the following extracts from my diary as the simplest 
way of recording several observations ; — 

' Sept. 3rd. — I tried, first, to examine the eye without 
using atropine ; but the pupil was so small, as is usual in 
sleep, that I could not illuminate the fundus. I therefore 
dilated one pupil by atropine, and then examined the fundus 
of both eyes when the child was awake. I found the optic 
disks normal. They were equally well coloured, but not 
abnormally so. I had examined her sight carefully before 
dropping in the atropine, and found it perfect. When in deep 
sleep, one pupil was contracted; that dilated by atropine 
remained enlarged. By the aid of a very intelligent nurse, 
who held up the upper lid, I was enabled to examine the 
optic entrance, to which, for the present, I confine my obser- 
vations. I found that the optic disk was whiter, the art«ries 
a little smaller, and the veins larger than in waking. The 
veins were thick, and almost plum-coloured. The neigh- 
bouring part of the retina, also, was more antemic. 

' Sept. 6lh, — The pupil was now rather small. I saw the 
optic disk steadily, and could confirm my first statement. The 
arteries were certainly smaller, and the veins larger than in 
waking. The other parts of the optic disk were whiter, as 
was also the neighbouring part of the fundus. She had been 
well tired by a long romp with the nurse. 

' Oct. 3rd. — The pupils had regained their normal size, 
I again put atropine in the right eye, and examined with the 
ophthalmoscope. I carefully noted each vessel, especially the 
smaller ones, and learnt by heart the position and size of 
both veins and arteries, and also the condition of the optic 
disk as to colour. At night I examined the eye during sleep. 
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The pupil was smaller than when the cbild was awake, but I 
luckily saw well for a long time. The optic disk was not so 
red, the arteries were certainly emallcr, and on this occasion, 
I think, the veins were no larger, and about the same as 
when the child was awake. I then roused her, and examined 
under similar conditions of light, position, &c. She was 
awake, but sleepy. I found that the arttiries were larger; 
but, on looking again, I found them smaller, as in sleep. 
They alternated several times. I could not long dwell on 
the disk ; and my opinion is, that the alternation was 
gradual. 

' Oct. ifith. — A girl, aged ii, a patient under the care of 
my colleague, Dr. Ramskill. I dilated the right pupil with 
atropine. In sleep, it remained dilated ; the other was con- 
tracted. I saw well in this case. The child was deeply 
asleep, and I had the optic disk under view for a long time. 
All I can say is, that the disk itself was rather paler in sleep. 
I roused the child till she was fairly awake, and the only 
difference then was, that the disk was a little redder. 

' The pupil, under the influence of atropine, dilated to the 
fullest extent when awakened ; twice the size it was when 
the child was asleep. The contraction was not due to the 
light only ; it was the contraction of sleep, 

' Oct. aist.— I put atropine in the right eye, and dilated the 
pupil to the fullest extent. Tlie child is a somnambulist, and 
I found her in the ward at 10 p.m. in the arms of the nurse. 
The left pupil (the one without atropine) was not so small as 
usual in sleep. The other wus as large as it was when she 
was awake. She was apparently asleep, however. I ex- 
amined the eye, and then fairly awakened her, by pinching 
and making her speak and getting her to look in certain 
directions. I again examined her eyes, when she had gone 
to steep in bed. I feel convinced that the arteries were 
a little smaller, and the veins larger. I saw wiOl, and for 
some time. 

' Oct. 34th. — Atropine as usual. I saw well ; the disk was 
Itliiter, and the arteries smaller, 

' I onght to obscrvo, that in all these examinations the dif- 
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ference in the size of the arteries and in the coloration and 
the optic disk during sleepiufr and waking was but eltght.' 

I have been unable to repeat these observations. In the 
few cases where an opportunity has offered itaelt', the uplifting 
of the eyelids and the glare of the reflected light always 
awoke the person to be watched. The way in which Dr. Jackson 
speaks, however, and his well-known caution as an observer, 
command the greatest weight for his statements; moreover, 
we must remember how closely these results accord with those 
obtained by Hammond and Durham. If cerebral function 
depend upon an adequacy of arterial blood, this function can- 
not be carried on under a deficiency of arterial blood, whether 
Guch deficiency be due to emptiness of the vessels, or to their 
rei)letion with blood unaerated. 

So no doubt we have sleep, artificial or natural, due to 
anaemia ; and sleep, artificial or natural, due to venous con- 
gestion of the capillaries. 

It may be not only very interesting to us as physiologists, 
but very important to us as therapeutists, to classify our 
agents according to the two ways in which they act upon the 
brain; and to classify in like manner the various states of 
sopor not induced by drugs, in which our patients may be 
found. May not coma be thus contrasted with true sleep, 
and bromide of potassium with alcohol ? I am led to these 
reflections by the fact discovered by Dr. Lewizky, of Kasan, 
and published in Virchow's ' Archives ',' that bromide of 
potassium causes retinal anaemia. 

As Dr. Lewizky's observations seem to have escaped the 
notice of ophthalmologists, and as I have verified them in 
two patients who were under the influence of large doses of 
bromide of potassium, I extract the following lines from his 
article. 

Dr. Lewizky says, after describing certain observations 
upon the vessels elsewhere, and showing that bromide of 
potassium causes a narrowing of the vessels : ' On a rabbit 
in which I trepanned the top of the skull, and observed the 
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vessels of tlie pia mat«r, it seemed to me as if the membrane 
became paler and some of the fine vascular branches dimin- 
ished. In some ophthalmoscopic observations which I made 
upon the vessels of the retina with regard to the iaSuence 
of bromide of potassium it was quite evident (ganz klar) that 
these vessels grew narrower'.' This is very coherent with 
Dr. Hughlings Jackson's observations, and with those of 
Hammond and Durham. Mr. Dorham also trepanned the 
skull of a dog, under chloroform, and watched the vessels of 
the pia mater. So long as the chloroform was being applied 
the veins of the membrane were distended and overfilled; 
when the dog fell asleep, the membranes became pale, the 
vessels fading and contracting. On arousing the animal, the 
surface of the brain again reddened, and pressed through the 
opening, 

Hypera?mia of the retinal vessels may be a sign of general 
hypersemia of the encephalic vessels, or it may be a sign of 
some obstruction afl'ecting the ophthalmic veins wholly or 
chiefly. In the former class we must place the hypetcemia 
which is said to be due to some narcotics. It seems very 
probable that narcotics proper produce their effects by a venous 
hyperemia of the brain ; that the retinal vessels are very 
heavily congested during states of sopor and coma is, I think, 
made clear. M. Bouchut speaks in the most certain way of 
having witnessed this kind of action in the retinal vessels. 
In many cases he watched the action of chloroform on the 
retina during the inhalation of the drug, and in all he found 
a very marked injection of the fundus, with increase in the 
number and size of the veins. In some cases he noticed a 
capillary congestion and effusion masking the whole of the 
papilla and throwing a veil over it. 

In one case the effects were so marked that M. Cuinier, an 
experienced observer, could scarcely believe in the reality of 
what he saw. In the ' British Medical Journal' for May 27, 
1871, a death from chloroform is recorded. After death, 

' It IB not iiDportant here U> diBtiiiguifh whethor the contnicliDti of the TeMclii 
be due to nnteeedent diminution of the dclivitj of cerebrxl tirane, or whather 
(lia latter be due b 
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Mr. Cooper found the retinal veins greatly dUtended, but 
whether Mr. Couper considered this as a common si^ or as a 
fatal sign, the deponent says not. Bouchut noted somewhat 
difTerent effects on the administration of belkdonna and 
opium. In these latter cases the capillary circulation is little 
affected, the disk seeming unchanged, while the veins are 
distended. This is very like what Dr. Jackson saw in natural 
sleep, — small arteries, that is, with large veins ; ao that opiam 
sleep may be^ perhaps, genuine ansemic sleep, and not the 
sleep of capillary congestion. In a paper in the ' Practitioner' 
(January 1871, p. 15) Mr. Goodhart states that he noticed the 
same change in the vessels of the retina on the administration 
of nitrite of amyl, the arteries, that is, were diminished in 
size, while the veins became dilated and varicose. Bichardson 
has noticed the same thing, altio, in the capillaries of the 
frog's foot, I have neither had the time nor £ivourable 
occasions for the repetition of these esperiments ; when taken 
up, they must be carried out very thoroughly, and the results 
of the administration of many drugs noted and compared 
with each other, with the effects of natural sleep, and with 
states of coma from disease. However, my friend and former 
pupil, Mr. Aldridge, now one of the resident medical officers 
of the Wakefield Asylum, has taken up this subject with con- 
siderable industry, and I am enabled to quote the following 
conclusions from a paper which he is now publishing in the 
first volume of the West Riding Asylum ' Medical Reports ' 
for 1871. Mr. Aldridge has investigated the effects upon the 
retina of the following drugs : — 

' I. Poiaasiiim dromide.— The effect on the circulation of the 
epileptic was not seen for some two months, and then a 
marked change was noticed in the calibre of the veins. 
Where they had formerly been dilated they became much 
reduced in size, and the capillary tint of the disk lessened ; 
there was no change in the arteries. In fact, the state of 
passive hypers mia which previously existed had become 
changed, and a more normal and active condition of the cir- 
culation induced. From these facts I concluded : " It would 
appear that the reduction in the amount of hypenemia is not 
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induced rapidly as a direct effect of the action of the bromide 
on tlie blood-veBBcle, but is rather due to the diminution of 
the fits which give riae to the constant congestions," 

' 3. Ergot. — Was used in cases of epileptic mania''. The con- 
dition of the retinal circulation before its administration was 
one of great and active hyperEemia'". The drug did not cause 
any immediate and marked change, but in a few days or a 
week almost all signs of active congestion had subsided. In 
the same cases when the medicine had not been given the 
state of mania had lasted for several weeks, and the congestion 
of the retina had continued for the same length of time. 

' I al§o gave the ergot to an old epileptic who had never 
been treated before. In the first instance, before the medicine 
was given, there was great passive congestion of the retinal 
circulation. In twenty-four hours there was a slight change 
observable in the arteries, their cahhre having become re- 
duced, and at the end of a n-cck, although no change was 
observed in the arteries, the capillary tint had become paler, 
and the veins were not so diluted ; at the same time, the fits 
had become reduced considerably in number. 

' 3. Chloral. — Twenty-five grains were given to a patient who 
had never taken the drug before. It produced no apparent 
effect either in her general condition or in her retina! circu- 
lation, which was examined every hour for six hours after the 
drug had been taken. In another case, thirty grains were 
given to an epileptic who was slightly excited, and whose 
retinal circulation was abnormally active. In one hour no 
effect, either general or local, could be observed ; she then 
took a second thirty grains, and soon afterwards became 
quiet, drunk, and sleepy. At this period a very slight reduc- 
tion in the size of the arteries was observed, and the disk was 
slightly paler. She was now put to bed, and in about an 
hoar, when she was in a very sound sleep, the retinas were 
examined. The arteries had become slightly contracted, and 
the disk was paler than it had ever been. She was roused up 

• Yidt Rrtide by Dr. Criclitoo Browne iu tho ■ Practitioner," Jane, 1871, — 
T, C. A. 

" Vidt p. 83 of thU volume.— T. C. A. 
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by walking about the room, and again examined. Tbe tint 
of the disk had deepened, and tbe whole circulation had 
become more active. In two or three cases the game condi- 
tioDB were observed after taking the chloral hydrate. { Vide 
" Observations" of Dr. Hughlings Jackson, p. 273.) 

'4, Niirite of amgl. — A large number of cases were ex- 
amined, and the results were found to be the same in almost 
every cage. At the period of deepest flushing of the face and 
neck, the retinal circulation waa found to be in a state of 
active hypenemia, the arteries being notably increased in size. 
This appearance was, however, of short duration, lasting about 
the same length of time as the flushing of the face. 

' 5. Niirous oxide gas. — The efl'ect* produced upon the retinal 
vessels by this drug resembled closely those produced by the 
nitrite of amyl, but were of rather longer duration. The 
patients were examined during the stage of greatest flushing 
of the face. In Dr. Mitchell's own person the effects were 
best seen, as the disk became of such a deep red colour as 
to be almost indigtitiguishable from the surrounding choroid. 
I was unable to get a view of the retina at the time when the 
face had a pale, livid appearance. 

' I should state that the cases where chloral was given did 
not manifest the flushing which is sometimes seen to follow 
the exhibition of the drug.' 

I have only to odd a hope that Mr. Aldridge will pursue 
these most interesting and important investigations. 




CHAPTER XIII. 



THE EFFECTS OF MENSTRUAL DISORDERS UPON 
THE OPTIO NERVES. 



It seems scarcely doubtful that women present themselves 
at eye-LoHpitala with disorders of vision which appear to be 
attributable to menstrual disorders. On the other hand, I 
have examined women innumerable, amenorrhagic, dysme- 
norrhagic, and hypermenorrhagic, until it seemed to me a 
mere waste of time to look farther, and yet without discover- 
ing any such coincidences. 

Pagenstecher' speaks very strongly in fovour of a connec- 
tion between blood losses and neuritis or atrophy. He says, 
that in many cases and during a long period he has had occa- 
sion to diagnose changes in the retina as due to piles, and 
also to ' serious disorders' of the menstrual function. Three 
times he has seen atrophy of the optic disk supervene after 
menstrual disorders of long standing. In one of his caees, 
neuro-retinitis descendens is attributed to hiemorrhoids. For 
my own part, I feel great hesitation in accepting the asser- 
tion of a causal connection between such events. I have 
certainJy found anaemia, and very marked anaemia, of the 
disks in such cases ; moreover, in extreme anjemia, as I have 
said, we often find slight cedema also, but I have never 
aeen neuritis or atrophy. I am far from hinting that 

' ' Kliniflolie Beobiwhtungoii,' 3 Heft, WisabBiiBii, :866. pp. 67 and 75. 
Mooren bIbo l&kea a sunilu view of tlie cauuttion of numj oasea of neiiRt- 
retinitu, ' Beobaahtungea,' pp. 194-197. 
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Dr. Pagenetecher has mietaken anemia for atrophy ; he is too 
BJdlfiil an observer to admit any such source of error ; but 
I do mean to say, that cases of atrophy of the disk and of 
neuritis often crop up at ophthalmic hospitals, in which no 
such cause exists, nor any other cause which can be describedj 
and I think it very likely that some of these may be credited 
to haemorrhoids or menstrual losses, when the latter are really 
independent coincidences. 

A very interesting case went the round of the foreign 
journals about two years ago, in which haemorrhagic neuro- 
retiuitis followed htematemesis. It is probable, however, that 
the two events were the common consequents of some strange 
affection in the medulla and upper cord. The lady was seized 
at iirst with an agonizing pain at the back of the neck, and 
the heemateraesis and retinal mischief succeeded it. 

That, as a general truth, inanition or large losses of 
blood enfeeble vision as they enfeeble hearing and touch, is 
scarcely worth asserting; and this debility seems to follow 
protracted suckling more commonly than any other drain. 
Many women have feeble vision, or even loss of vision, after 
an unusual drain of this kind. Deficient supply of blood from 
the heart is probably one cause, for in these women we find 
the heart pumping away with a great pretence of vigour, but 
making little effect upon the distal arteries. The precordial 
movement is perhaps the labour of a distended right ven- 
tricle, the left ventricle wanting proper blood-supply ; or it 
may be that the left ventricle, like the carotids, loses tone in 
Buch cases, and throbs painfully : when this occurs, in con- 
nection with enfeebled or capricious vision, the case is called 
one of amaurosis from congestion ! The periodicity of nerve 
changes is well shown in states of optic ansemia from drain, 
the nerves at frequent times going quite to sleep, the patient 
falling blind for awhile. 

Here I may refer also to those other cases, in which 
' amaurosis' has been credited to worms {vid-e Appendix, cases 
7 and 12), to the suppression of eruptions {vide ease 25), to 
excessive or diminished secretions, and the like. These < 
are generally recorded in a curious, rather than in a scientific 
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temper, and, like ghosts at oock-erow, seem to show a re- 
markable tendency to evanescence when submitted to the 
light of the ophthabnoscope. They mostly belong to the 
category of perverted Bensatioiifl, or perverted perceptionB. 
which are common in all parts of the nervous system, and 
are themselves of but little moment. 



CHAPTER XIV. 



EMBOLISM OF THE CENTEAL ARTERY OF THE RETINA 
AND ITS branches'. 



In the first instance, I had not intended to include this 
subject among those treated in this volume ; but, on subse- 
quent thought, I venture to do so. Embolism of the artery 
of the retina is indeed a purely local event, and has its orig^ 
in an accident, rather than in any special constitutional state. 
It is a procesB, however, which has interested me very much 
as a physician J and I think, therefore, that it will interest 
my brethren, as being a specimen, and a visible specimen, of 
an event which frequently occurs in organs under medical 
charge. To see this process, and thus to be enabled to reason 
upon it when it occurs invisibly, is very valuable help. I 
shall therefore describe what is seen of arterial embolism in 
the eye, and shall make some reflections upon its phenomena, 
which have, I think, bearings of a general and imi>ortant 
kind. The discovery and examination of the phenomena of 
embolism were made about sixteen years ago, and, although 
much was done to illustrate the discovery by our own Kirkes 
and others, yet the discovery itself is, I believe, to be attri- 
buted to Virehow''. The first observer who minutely de- 
scribed the ophthahnoscopic appearances in the eye in such 

' Liebreicli, ' Atlna," pUte viii. figs. 4 and j. 

* Vide • GeBammelto Abhnndlungen,' 1856, pp. 539 anii 711, nhera two 
ewmplBS of eniboliam in the eye nee recorded. Vidt «!«• hia ' AichiTcs,' voL 
U. Pt. ii. p. J07, and I. Pt ii. p. fig, 1856. 




EMBOLISM OF THE CENTRAL ARTERY, ttc. 285 

cases, was tbe great A''on Grafe, whose first memoir appeared 
in the Arehivea of Ophthalmoscopy for 1859. Liehreich soon 
followed with an account of numerous cases, and he has now 
personally observed no less than sixteen cases. Dr. Knapp, of 
New York, has lately collected all the cases of embolism of the 
vessels of tbe eye which are on record, and has added a very im- 
portant case of his own, to which I shall have to make especial 
reference. No one has better described the phenomena than 
has Von Grafe in hia first case {loc. ci(.), and I shall there- 
fore use his own words in description. I have myself met 
with three oases of the kind, one of which was shown to 
me by Mr. Teale some years ago. As might be expected, 
there is great uniformity in the phenomena of the cases 
on record. 

On Dec, 17, 1858, a patient presented himself before Griife 
who had suddenly lost tbe sight of the right eye a week 
before, at which time it was ascertained that he was suffering 
from traumatic endocarditis. Wliile at work he perceived a 
cloud to form before bis right eye, giving misty outlines to 
all object*. The field of vision then rapidly contracted, and 
in a few minutes the perception even of light was quite gone. 
On examination it was found that the right eye was abso- 
lutely blind, and that its iris only contracted sympathetically 
with that of the other eye. On applying the mirror tbe 
media were seen to be quite transparent, but the disk was 
very pale and ite vessels reduced to a minimum. The prin- 
cipal arterial branches beyond the disk weta also like fine 
lines upon the retina, the farther branches having quite dis- 
appeared. The state of the veins differed from that of the 
arteries, smaller indeed they were than normal in all places, 
but towards the equator they increased in size. The left eye 
was normal in every respect. Now this was not atrophy of 
the disk, for in no form of atrophy have we such a relation 
between veins and arteries ; and, moreover, the i>apilla 
though pale was quite transparent, and not ^diminished in 
volume. 

Grafe then distinguishes between the inferences of an 
obstacle inside the retinal artery and ouUide of it, and again 
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of a rent of the artery, deciding in favour of the first hypo- 
thesis, which was eubseqnently confirmed by an autopsy. He 
also points out that the central artery must be the seat of the 
plug, as if it were above that artery there would be some 
interference with the choroidal circulation, which was not the 
case. When seen a weet later, the region of the yellow spot 
was no longer normal. Tlie central part of the retina began 
to veil the tint of the underlying choroid, and this veil soon 
became more evident as a distinct greyish white opaque 
infiltration. The foramen centrale appeared, on the other 
hand, to be surrounded by a patch of deep cherry -red ; it was 
about one-quarter the size of the disk, and was plaeed in the 
midst of the infiltration. This intense red colour was shown 
subsequently by Liebreich not to be hemorrhagic, but to be 
an illusive effect of contrast. On examining the infiltrated 
parts in large images it was found not to be uniform, but to 
present a number of whitish points, which, to judge from 
other investigations, would seem to be aggregations of fatty 
granules. Ultimately, some perception of light returned in 
the eye, as a little collateral circulation was perhaps estab- 
lished ; hut the great part of the affected retina, with the 
disk, underwent fatty degeneration. 

Such were the phenomena in the classical case, and there \a 
little to add to them. It will be seen in all such cases, as we 
should expect &om tbe blood-supply of the retina, that this 
once cut off, there is little hope of any valuable collateral 
circulation being established. If we compare this case of 
occlusion of the main stem of the arteria centralis with Dr. 
Knapp's case, in which one intraocular branch only was 
affected, we find that in it blindness and opaque infiltration 
also occupy the part affected, but the veins of the same part 
are enlarged and tortuous. 

There were also in Knapp's ease numerous apoplectic spots 
in the affected region, chiefly around small venous twigs, or 
on both sides of the larger one?. Another very remarkable 
peculiarity in Knapp's case is the recovery of the normal 
calibre in the distal pai'ts of the occluded art«ry. Dr. Knapp 
aecDuntfl for this by supposing ' that the sudden increase in 
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calibre of the retinal artery may fairly be accounted for as tbe 
place of junction of a retinal and a ciliary artery;' and ho 
adds, ' the blood seems to have been driven out of the arteries 
by the contractility of their walla.' Now this brings me to a 
point upon which I would lay some stress, as it is of great 
interest and importance in estimating the effects of arterial 
embolism elsewhere. The point ia this, that the venous dis- 
tension and the hfemorrhagea are probably rather due in part 
to the action of the heart, which falls with a streas upon the 
open vessels, which is esceaaive in proportion to the lessened 
area over wliich its action is distributed. Secondly, that 
the fulness of tbe distal branches of tbe artery and the 
distension of tbe veins associated with it are due directly 
to a patsy of that extent of tbe walls of the occluded 
art«ry which lies beyond the plug. This latter fact, which 
has bearings of a most important kind upon the phe- 
nomena of ligature, and I think of embolism also, waa estab- 
lished some years ago by Brown- Sequard, whose observations 
have not in this instance attracted the attention they deserve. 
In embolism of the arteria centralis retinae, the opportunities 
for collateral re-establisliment of blood-supply are (oo slight 
to enable us to reason exactly from it to other arterial regions 
more fortunately phiced in this respect ; but the phenomena of 
the plugging of one branch of it, asdeseribedbyDr. Knapp, give 
us exactly what we want in order to reason, let ns say, to tbe 
phenomena of embolism of the Silvian artery ; in which case 
we have also one branch of a system blocked up, and that one 
a branch which is but tardily supplied, aa the branch in 
Knapp'a case waa tardily supplied, by associated but distinct 
members of the same system. Brown- Sfiquard's observa- 
tions were made by him only in the case of ligature. He 
says, in a recent communication^, that ligature of an artery 
necessarily paralyses the vasal nerves which course along it, 
and consequently causes flaccidity of the distal portions of the 
vessel tied. The heart's impulse remaining the same, the 

••Arch. clePhyaioloEiB Norm, et Palh.' No. 4, 1870. pp. 318, 319 ; where he 
refeni uLki to aUttementa by Prompt aud Moreau, ' Comptea Rencliui da la Soc. 
to Biologic,' iSbg, p. 13J, nhioh I aUo h&Ts before me. 
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blood is forced accordingly into this district of least resistance, 
there being ever a correlative venona reflux in eases where 
direct anastomatic supply is difficult. He found even when 
he cut off all arterial supply to an organ (such as the kidney), 
save one vessel, that on tying this vessel the organ became 
congested by venous reflux. I need not say how direct an 
application these facts have in cases of ligature, say of the 
carotids, and how they illustrate the previously obscure facts 
of hypertemia in parts beyond ligature. For instance, I was 
reading but the other day an interesting account, by Mr. 
Chatto, of a paper by Prof. Hueter on Arterial Transfusion *, 
in which the syringe was ligatured into the posterior tibial 
artery. Prof. Hueter remarks, that on transfusion, although 
extravasation has not been observed, yet the fine vessels 
undergo great expansion, the papillary bodies being filled 
with more blood than even in a condition of inflammation. 

Now, it embolism baa anything like the same effect which 
ligature has upon the distal branches of an artery, we have 
at band a very interestiug explanation of certain well-known 
and hitherto puzzling phenomena of these cases ; such, for 
example, as the congestion, more or less venous, of the parts 
beyond the plug, and the strong tendency to hemorrhage. 
It has occurred to me that the gangrenous character which 
supervenes in the inflammation of parts, such as the penis, 
where the inflammation causes plugging of main arteries, 
may be due to this kind of vaso-motor paresis ^. A plug 
inside an artery is not, of course, so efficient a paralyser of 
its associated vasal nerves as a ligature would be; but the 
distensile force stretching the arterial coat behind an obstruc- 
tion suddenly formed, is likely, as it seems to me, to have a 
similar, if not a co-exteosive, effect. 

In this volume I have to deal with the lights which the 
ophthalmoscope throws upon nervous disorders ; and in the 
present chapter, therefore, I have to consider what light this 



* ' British ftnd Forei^ Med, Cliir. Review.' July, 1870, p. 371. 

' And this would explwn tba BOoceBB which hns Tullowed the practioe 
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instrument tlirowa upon that sadly common accident — em- 
boliam of the Silvian artery. I considered tbis question some- 
what fully in an article in the ' Medical Times and Gazette' 
of the 30th of April, 1870; and as I have little to add 
to what I then said, I shall reprint that article hero. It 
will be seen from the openin;^ remarks, that I applied the 
ophthalmoscope to teat cerlain statements of Prof. Niemeyer, 
which had appeared in the same journal a few weeks hefore. 



^m On the Spnptoma of Embolirm of the Siluian Artery, ami 
H Iheir Causes. 

I feel there is some presumption in my coming forward to 
discuss any points of Professor Niemeyor'a lecture ; my only 
escuse is, that these cases of Silvian embolism have lor some 
years been a favourite study of my own, and that I have 
certain definite opinions concerning the phenomena of them, 
which opinions are somewhat diiferent from those of Professor 
Niemeyer'. I hope 1 am justified, therefore, in taking the 
present occasion for a brief mention of some of them. At 
the same time let nie espress my sense of the great value and 
importance of Professor Niemeyer's lecture, and let me parti- 
cularly refer to his account of the very interesting collateral 
phenomena of splenic embolism in the ease which he records, 
I do not think we in England inquire sufficiently into any 
history of pain in this region, or of shiverings, or that we look 
carefully enough for enlargement of the spleen with or with- 
out tenderness. His observations, again, on the discovery of 
encephalic embolism and tbromhosis as pathological facts are 
very interesting, as they are in direct refutation of such stric- 
tures as that of Nelaton, which has attracted so much atten- 
tion of late. I mean the absurd accusation against ' mikro- 

* While tliai! sheets were in the press we liml the Bod news, firat of Griirc 
and nlXcrvrkrdB of Niemeyer. that tlieir wurk wiu done. My Unt iuipulso wnit 
to itrike out the cuntroveraiAl yx\a uf the following paragr&jihR, hut aa 
■ecood thouglits it aeemed beat to leava them la tliey Btuid, B; none oould 
it be more proudly taiiX, ' Nob omnji moriar,' and for us the gnuteat put of 
tha Buuter still liven. 
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scopiscbe Spielereien,' which, according to Nflaton and others, 
have tlie tendency to encourage a beetle-eyed method, and to 
disintegrate all large conceptions of clinical phenomena. In 
enoe])lia1ic embolism we have a discovery which was bred by 
this new spirit of minnte research, which, however, is not a 
microscopical discovery at all, but one which was open to the 
naked pathological eye, and which was discovered less by 
poring among the tissues than by the euggeslions of clinical 
phenomena themselves. So that in this, as in hundreds of 
like instances, the microscope is the companion of accurate 
and discriminating clinical observation, and not of petty 
curiosity. 

The point to which I wish rather to refer to-day is that of 
the phenomena of consciousness and their causation. In the 
case of Silvian embolism, which Professor Niemeyer records, 
unconsciousness was a marked symptom, and he speaks of 
unconsciousness as a common symptom of this disorder. 
Indeed, he refines upon the diagnosis between embolism and 
htemorrhage, and considers that the loss of consciousness in 
both is one of the resemblances which tend to confound the 
two kinds of mischief; so that the ultimate diagnosis is 
rather to be inferred from the less direct evidence of the 
patient's age and the condition of the heart. In his subse- 
quent remarks upon the pathology of the affection. Professor 
Niemeyer offers an explanation of this unconsciousness, and 
he refers it to an tedema of the parts which suffer — to an 
cedema, that is, of the mesocephalic ganglia and their neigh- 
bourhood, which presses upon the cerebrum. This is a very 
important question, and it is one upon which the diagnosis 
of Silvian embolism more or less depends. 

To take the symptoms first : it is certainly contrary to my 
experience of cases carefully waU-hed and investigated to sup- 
pose that unconsciijasness, or what I may call mental or 
cerebral apoplexy, occurs in them to any marked degree. 
These cases of embohsm are not uncommon either in our 
waiting-rooms or in our museums, and I have generally six 
or eight undir my own care among hospital patients and 
elsewhere. Now it is a remarkable ami important fact, that 
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in my own cases I rarely get s history of complete imcon- 
sciousness. I very rarely find, that is, a history of coma or 
semi-coma, unless it be of very short duration. la many well- 
marked cases with complete or almost complete hemiplegia, 
I have satisfied myself, after earefnl inquiry, that there has 
been no actual unconsciousness at all, but rather shoek and 
bewilderment. To speak pathologically, there has been in 
such cases no evidence of more than momentary pressure. For 
example, on turning to my notes, I find that a young woman 
suffering now from marked and obstinate hemiplegia, and 
from all the symptoms of left Silvian embolism and from heart 
mischief, never really lo^t consciousness at all. She had risen 
from bed but a few minutes or moments, when she fell, and 
was raised up hemiplegic; she was 'dazed,' but remembered 
indistinctly what had passed, how her friends came about her, 
how her husband lifted her, and how she woke from a sort 
of confusion to find her right side useless and her speech 
impaired. To take a second case : a woman was engaged in 
household work, ' a sickness and fainting came over her,' but 
Bhe was able to reach her chair ; she seems then to have been 
' lost' for a few seconds, from her daughter's account, hut soon 
recovered consciousness, remaining, however, hemiplegic of 
the right side. Another woman was standing on a chair to 
reach something above her, when she fell to the floor hemi- 
plegic'. Again, Mrs. H,, about 40 years old, and of healthy 
appearance, had rheumatic fever seven years ago, and has 
now heart mischief. Nine months ago, on rising from her 
break fast -table, felt bewildered and fell. Unfortunately, she 
was at the moment alone. She arose again, feeling in a dream, 
and again fell. Three times she essayed to stand and fell, but 
on the third occasion she managed to fall into a chair, and 
ring the hell. She is sure she never lost consciousness, but 
was bewildered and ' dazed.' When her friends came in, they 
found her quite hemiplegic on the right side, and also speech- 
less, or nearly so, but not unconscious. She is still severely 
paralysed on the right side, and talks with much hesitation. 
iniG btfort, or duHrij; &11 attnck 
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Tliere wae but transient nnconsciousnees. The same stories 
I find also in the histories of male patients attacked with 
left Silvian emboliBin. I am told of their being ' dumb- 
foundered,' ' faint,' ' lost for a few minutes,' and the like, but 
seldom really comatose or stertorous. I lately saw a very 
curious case of this kind near Manchester, iu consultation 
with Dr. Eaeon Wilkinson and Mr. Mellor, A healthy young 
man, having no syphilitic antecedents, went down to his office 
in Manchester, and while there made many strangle and 
inappropriate entries in his books. On returning home to 
dinner in the middle of tlie day, he was observed to be 
twitching his face, especially on the right side, and to speak 
indistinctly. During dinner, also, he made grimaces, and 
waa rather confused in mind and speeeli. Ho also often let 
&11 his knife from his right hand, so as to attract attention. 
On starting to return to Manchester, he became unable to 
hold his umbrella in his right hand ; his leg also gave way, 
and he was brought into the house again, completely palsied 
on the right side, and also completely or almost completely 
aphasic. In this state I saw him. We all agreed, without any 
ultimate ground for doubt, that this was a case of embolism, 
in which the plug was at first but partially impacted, and pro- 
bably acting for a few hours as a ball valve in the arterial pipe. 
Here we are supported by the evidence of the ophthalmoscope, 
which proves that some hours have elapsed in some cases be- 
fore the plug became fixed, before the arteries were quite oc- 
cluded, and before vision was wholly lost. In all these cases, 
I refer, of course, to embolisms of the main artery with grave 
persistent hemiplegia, and some speechlessness ; not to embo- 
lism of smaller branches, on the one hand, or of the internal 
carotids or anterior cerebral arteries on the other hand. In all 
cases of simple Silvian embolism, loss of consciousness seems 
to me to be far from a prominent symptom. Still, in some 
cases, it does occur; but these cases form a small minority 
of the whole; in them, I believe, there is some collateral 
hemorrhage in addition to the embolism ". Now, this absence 

* Emboluim may, of cauns. be fblluwed loon liy ' red sufteiiiiig ' in Ibe 
hemiajthera, wheo there awy ba leriotu disorder vt ci 
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or elightneBs of tlie imconsciousneBS is very remarkable when 
we compare it with a Iia;morrliage of like extent. A hieinor- 
rlu^ into the corpus striatum sufficient to rea(;h the speech 
diBtriets, and injuring the corpus itself so far as to produce 
grave and abiding hemiplegia, is always attended with de- 
cid»id, if not with serionsj coma, with coma lasting, perhaps, 
for several hours, and accompanied with more or less stertor. 

So far for the symptomatology: let us now inquire into the 
pathology of the afTection. Embolism occurs in one place 
where we can see it — namely, in the central artery of the 
retina; and I have been in the habit of collecting all the ob- 
servations I can find of this disorder as illustrative of the 
same process in the encephalon ''. I have also had the oppor- 
tunity of seeing three cases — one which was shown me by 
Mr, Tcale, another which I watched myself for a long period, 
and a thirdj which, however, was of somewhat doubtful origin, 
but probably embolic. Now, the phenomena in these cases, 
if the plugging be fully established at once, are — 

1. Instantaneous, or almost instantaneous, loss of function. 

2. Sudden emptiness of the arteries and capillaries, and 
more or less of the veins. 

3. Qidcma of the parts deprived of supply, which oedema 
comes on gradually, and, in eases seen early, amounts to little 
more than a slight haziness around the yellow spot. 

4. A tendency in the later stages to hemorrhages from 
collateral vessels (peripapillary and choroidal). 

5. Ultimate thickening of the adventitia of the vessels 
and fatty degeneration of the retinal tissue, with deposit of 
cbolestcarine {Scbweiggcr, Augenspiegel). 

I tliink we may fairly assume that the changes in the 
enecphalon are of the same kind — namely, sudden emptiness 
of the arteries and corresponding venules, with some momen- 
tary deficiency in the contents of the sinuses, cEdema of the 
affected parts, tendency to collateral biemorrbiiges, and in- 
stantaneous loss of function. One condition, liowever, which 
we have not in eases of embolism of the main stem of the 



' Compnrc c3[>ocialiy Liobfeicb, ■ Deutsche Klinik,' 
'AtUs,' he. ci(., and proviouB pftgfs of this chnplor. 
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atteria centralis retinie, but which we have in Silvian embo- 
Uam, and which we have to eome extent and may see in the 
embolism of a secondary retinal arlery, as in the case of 
Dr. Knapp already mentioned — - is this, that there is a 
possibility of some supplementary circulation. Though this, 
even in the Silvian district, is far less than, say, in the district 
of the mesenteric artery, yet it must have some effect, and an 
effect of the kind I have anticipated on a previous page. We 
shall have, as in Dr. Knapp's case of the retina, quick filling 
of veins and of the distal branches of the Sih^ian artery with 
blue or bluish blood; aud we may also have, as in Dr. Knapp's 
case, a number of small tuemorrhagcs. 

Now, such being the pathological conditions, how are they 
related to the symptoms ? Instantaneous loss of function of 
course is itself a symptom, and I merely mention it in the 
present connection, because we are enabled to see from the 
changes in the eye, which we can follow, that the loss of 
function is immediate. The promptness and severity of sub- 
sequent hstmorrhagee seem to depend upon the strain on col- 
lateral vessels, and on the degree of the vasal paresis. For 
example, in embolism of the mesenteric arteries, I believe, 
abtmdant hsemorrbage always occurs. In the eye, on the con- 
trary, where collateral vessels are few and small, hsemorrhageB 
are few and small. In the encephalon we more frequently 
find a tendency to hcemorrhage ; and haemorrhage, when it 
occurs, produces by its pressure aniemia and loss of function 
in neighbouring parts, over and above loss of function in the 
parts directly cut off from the circulation. There was this 
tendency to hsemorrhage in the case recorded by Professor 
Niomeyer. Lastly, us to the oedema. To this, ProfesBOt 
Niemeyer attributes the unconsciousness, supposing that it 
is the agent of pressure upon the hemisphere, or brain proper. 
Now, a study of embolism in the retinal artery shows us that 
the oedema, so far from being immediate, creeps on somewhat 
slowly '", and that a patient seen soon after the accident pre- 
sents but little ccdema. This oedema oqcurs, then, not as a 
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' serous apoplexy,' hut as a gradual infiltration or soaking. o 
(he tiesues, which is in some way consequent upon the empti- 
neee and pareeia of their vcbscIs. Tlio redema may also be 
partly due to a change in diastatic relations or in vascular tone; 
hut, I think, in the eneephalon it is chiefly compensatory, and 
is to be likened to the emphysema which compensates atelectasis 
in the lung. An arterial region is emptied, collapse t'ollowe, 
and we somctiiVies find, in addition to local cedema, an excess 
of fluid, which may 1ie blood-tinged, in the subarachnoid spaces 
or in the ventricles, with or without an evident accumulation 
of venous blood in neighbouring parte. The greater degree 
of exudation is not seen, I think, in embolism of the lesser 
vessels, but is recorded in embolism of the carotids. 

(Edema then is, I believe, a process subsequent to the plug- 
ging, and is not a cause of pressure upon surrounding parts, 
but is rather a support to parts which are in danger of collapse. 
Hemorrhage, again, ie, in the eye, a late process, and never 
umultaneous with the embolism. I believe the same is true, 
or almost true, also of the eneephalon. Hiemorrhage, there- 
fore, is not often ft prompt cause of pressure upon the hemi- 
spheres in these cases ; so that both clinical and pathological 
experience lead mo to deny that unconsciousness is a grave 
symptom in Silvian embolism, and to maintain that in this the 
symptoms of Silvian embolism differ from those of encephalic 
hemorrhage in the same region and of equal extent. 

I admit that, although in some cases of Silvian embolism 
there is no unconsciousness at all, unless a transient bewilder- 
ment be called unconsciousness, yet in many cases there is no 
doubt an interval of unconsciousness, though far less than in 
of haemorrhage of equal extent. Wliat is the cause 
jof this transient unconsciousness ? Now, as this symptom is 
Bometiraes absent, and, if present, is present in very various 
degrees, there are probably two or more causes at work which 
jnay alone or together throw the action of the hemispheres or 
cerebrum proper into temjwrary abeyance, the caprice of the 
symptom being probably due to some want of imiformity in its 
causation. I beheve that uncons(.-iousnei>s may be due to one 

all of the following causes : — 
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1 . That degree of vcdous ruflus and fulness of the distal 
vessels which we have seen in the eye in Dr. Kimpp's case, 
and to some extent in other cases also, and which is due to 
a certain degree of vasal paresis caused by the local pressure 
of the plug. 

2. That shock, which in the whole eneephaloE seems by 
a certain sympathy, as it were, to echo the shock of sudden 
injury to any one of its principal parts. It is a Diatt«r of 
common experience in medicine, and likewise in experimental 
pathology, that partial injuries, if slowly induced, may be 
unfelt by neighbouring and connected parts ; but that, if 
suddenly induee<i, they are followed by great disturbance 
of such other parts. This disturbance is shown in losses of 
sensibility, in rotatory movements, in vertigo, and the like, 
In. this way, it seems to me that the sudden collapse of 
the mesocephalon in Silvian embolism may be echoed in the 
hemispheres, and thus give rise in them to some transient 
molecular disturbance and some transient change in corre- 
sponding function. It seems certain that the sudden emptying 
of important blood-vessels cannot take place without collapse 
iu the parts cut off, and dislocation in the parts which are 
near them. 

3. There must be a moment of increased tension in all the 
encephahc arteries at the time of the plugging of the Silvian 
artery. The next heart-stroke and the next systole of the 
carotids is expended upon a smaller extent of surface than 
before. In cases where the vessels are diseased, prompt 
hffimorrhage might occur in this way, and would occur rather 
in parts whose nonnal resistance is lessened — -in the partSj 
that is, which surround the Silviau region, and which, by the 
collapse of this region, are deprived of their normal support. 
But it is merely to the increased fulness of the arteries in the 
hemisphere, and in the membranes above and beyond the 
Silvian region, to which I would especially refer as a eon- 
pequence of the temporary iucrease of strain, and as likely to 
produce a momentary elfitt of concussion when the extra blood 
is thrown into them from the carotid, whose calibre remains 
unchanged. 
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And now, kind reader, I have done, and it only remains for 
me to conclude, gracefully if I can, but io whatsoever way — 
to conclude. I say kind reader, but I much fear the kind 
reader is dead ; I fear it, often wondering and hoping that he 
may still live — that courteous gentleman who bought our 
books, read every line of ub, welcoming our truths, ever kind 
to our faults, and pulling off his hat if he thought it well to 
correct us. For his own sake, indeed, I sometimes trust that 
be is gathered to his rest amid the eternal tranquillities of hie 
more and more gentle and learned forefuthers. If he now 
live, his courteous forbearance must be greatly exercised hy 
us modern scribblers, and his fine ways must be grievously 
hustled in this growing world. Yet, if he be dead, I sadly 
think, then there is none to read these lines, for none else 
would bestow himself so far upon me ; none else would set 
me so far upon my journey; there is no other, and I will write 
this silent memorial of him. Should he, however, be still 
abroad — sometimea, perhaps, of fine summer evenings — then, 
kind reader, 1 thank you heartily, and trust, indeed, I may 
have contributed somewhat to your pleasure and your profit ; 
to your pleasure more, to your profit less. For while I would 
not be vain enough to think to add to that learning and 
wisdom in which you already abound, yet to your generous 
mind I may hope I have offered that which is most pleasant 
to it, namely, work done in an earnest belief that no facts ore 
small, no careful testimony trivial ; that the happiest pursuit 
in human life is to seek out its truths, and to learn its ways; 
the greatest honour to have helped, be it ever so little, to 
promote that science which ' should be a rich storehouse for 
the glory of God and the relief of man's estate.' 
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CASE S, 



The Cases printed in the Appendix are intended 
to have an iUvstrative value only. In them brevity 
and certainty seemed to the author to be of the first 
importance; and it is hoped that the notes given 
are sufficient to identify the conditions observed. 
Few cases depending upon an autopsy are included 
unless an autopsy was obtained. The author has to 
regret that some of the most curious and interesting 
cases in his ophthalmic collections must^ for this 
reason^ be omitted. Many other cases are also 
omitted which add nothing to our knowledge^ or 
which only add, without important difference, to 
the illustrations here given. 
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CA SE S. 



1. Epilepsy preceded hy temporary blindness. 

F. P , set. 17, was in health six months ago, when she was 

seized by a fit, which has recurred sometimes twice or thrice a 
week; sometimes, however, not even once a week. Qenerally 
they occur about noon, but sometimes later. She struggled a good 
deal at first, but less so of late. At present. Sept 14, 1868, 
the first symptom is loss of sight, but this has only been the case 
lately ; previously, she had no warning. There is complete dark- 
ness and no coloured vision. In about two minutes she falls, 
and thence recollects no more. She lies pretty quiet, and is 
insensible from half an hour to an hour. Latterly she has 
slept after the fits a good deal, and if so is much better. No 
palsy or other permanent symptom. (The last fit was two 
days ago.) 

O. S. Disks seem perfectly healthy. Veins may be a trifle full. 

If she does not sleep on recovery her sight remains weak for 
perhaps half an hour, after which sight quite recovers, and is now 
quite good. 

2. Tioo cases 0/ epilepsy, with notes of tine state of the disks 

after a paroxysm in each. 

* The following are notes of an ophthalmoscopic examination made 
in two cases in which the patients complained of headache with a 
little dimness of sight a/ier a paroocysm of epilepsy. My object 
was of course to learn somewhat as to the condition of the intra- 
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cranial circulatioa aftcf an attack of eijilepsy, and alao to ne tlie 
state of the ressels of the retina and the uervous tissue (the optic 
diflk) supplied hy tliem, in what, judging from the patients' state- 
luent, would generally be called 'congestiTe headache.' For, bb 
the arteria centralis rctiiue may be almost considered a§ part of the 
cerebral cii-culation, wc shall no doubt learn, from studying ils 
varying conditions, somethiug &b to the condition of the other 
branches of the internal carotid which supply the brain. 

' In a case in which an epileptic complained of slight dimness 
of sight and headache after an attack of epilepsy which she had had 
the same day, the note is as follows : — 

' " She (a girl, mt. 8, idiopathic epilepsy, and tongue-biter) had a 
fit at 8 a.m. I examined by the ophtlialmoscope nt 10.30 a.m., 
without using atropine. I find the veins remarkably large and 
dark, and the arteries also seem darker than normal. The disk is 
hypertemic.'' 

' In another case in which after a fit there was dimness of sight 
and frontal headache, the veins appeared very large, and the optic 
disk was reddened as if flecked with red. It was not uniformly 
colonred, but somewhat like white bibulons paper slightly smeared 
by red ink.' 

Hughlings Jackson, ' Med. Times and Gazette,' Oct. 3, 1 863. 

Also— 

' A patient, William T., nt. 8, had been attendiug some time 
under the care of my colleague, Dr. Brown-S^r|uard, for epilejwy. 
One day the porter brought the boy (who had jnst been taken with 
a fit) into my room in bis anns. Un fortunately he did not at once 
take him to the lamp, and, when ever3^hing was arranged for look- 
ing, the convulsions had, 1 think, ceased; but I was so much occu- 
pied in finding the optic disk, that I noticed little else. The pupil, 
however, was atill very widely dilated, and I caught the optic disk 
of one eye. It was whiter than normal, and the veins were large 
and dark. I soon lost It, and then the pupil rapidly became so 
Biuall that I could not again illuminate the fundus. It is of course 
of great moment to ascertain the c.tact stage of the paroxysm when 
the disk is seen,' Ibid. 

3. EpUepty, hyjf.r(tmia of disks. 

Ann P , oet. 18, was quite well three years ago, when she 

*rt8 terribly finghtened at a pic-uic. The same day she was • uken 
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in a fit.' Since tliat time fits have returned, ofl«n witli great 
frequency. Tbey are ordinary complete bilateral epileptic fite. 

0. <S. Examination. We cxamiaet] the dinka on one occasion 

(April 29, 1879) in the out-patient consulting room during the 

conclusion of a fit. Both disks were h)'pereenuc, especially tlie 

left disk. She was removed to Wakefield Asylum in a month 

. after she commenced attendance. 

■ 4. Hpil^i/, rethial hypereemia, disks normal. 

Misa H., a quiet, intelligent person of about 33, consulted the 
author for epilepsy. I need nut describe the case, as the pointa of 
interest in it would lead ua away from the present anbject. The 
fits were rather frequent, appearing once or twice at menstrual 
periotla. They were bilateral and rather acvere. I do not think 
there was any 'coarse disease' iu the brain. On examination with 
the mirror, within a few days of the attacks, the veins of the retina 
were seen to be cuomioualy dilated and somewhat tortuous. Pulsa- 
tions even in the smaller branches were distinct. There waa pro- 
bably great fulness of the cerebral sinu^ea. The disks were but 
K little, if at all, hyperreniic. Mr. Teale twice saw this state of the 
I Tesaela. The fulucsa of the retinal veins generally subsiiled in five 
or six days, Ut return again with the epilepsy. I never saw her 
immediately after a fit 

5. Convtd»ion», hj/peramia pupillie, death, autopsy, 

Anne G., tet. 33, waa admitted into the Grcneral Infirmary under 

the author on the 35IU of February, 1868. She was a person of 

doubtful character, her history unknown, and the fact of her present 

_ HUture very difficult to obtain. It seemed, however, from the 

I evidence of a man to whom she was talking at the time, that she 

r bad fallen in Briggate three days before iu a slate of convulsion. 

She had recovered, bat the fits had returned before admission. She 

was in a semi-comatose state when brought in. Twenty-four hours 

later she passed into a 'status ejiilepticua' (coma and convulsion) 

which continued till death. Both sides were affected, and to the 

same degree : the iris was strongly convulsed. I examined her eyes 

repeatedly, and during long times, while both coma and convulsion 

waa going on, as my assistants and the nurses were able to hold her 

tolerably stilL I constantly found a fulness and slight tortuosity ef 

the retinal vessels, a full redness of the disk, including the central 
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conuective liBSue, dim letlematoue margins, and a large number of 
radiating veseels. I cuuld Eee no neuru- retinal change during tlic 
convulsions of tlje iris. The patient died in uliout twenty hourx, 
and, as I expected, we found only a marked fulness of the nieuiiigeul 
veins and of the sinuses, rather numerous puncta, some exeess of 
eerum in the ventricles, and a dimiaished consistency of the motor 



6. Epilepsy, aiuemia o/t!i$ka and retinas. 

Jaue W , tet, ii, has suffered from liilateral 'genuine' epi- 

lepsy for eighteen months. The fits Lave recurred at uncertain 
but at somewhat short intervals. She was admitted into the Leeds 
Inlimiary on Hay i, 1868. I then found tliat the disks and 
retinas were quit* normal in all respects. 

On July 23. Has had two fits tliis morniug about four hours ago 
and eight hours ago respectively. The retinal vessels are now fine 
in both eyeii, the di.'tks are pale, and the left disk is much paler than 
the right 

On subsequent examinations I noted that the disks were perfectly 
normal, the vessels being full and well marked rather tliim fine, 
and the diaks reddish. The disks preseuted no ditfereuce uf 
colour. 

7. Epileptiform seizures, aurafrmn the thumb, altacks of 

coloured vision. 

(Under the care of Dr. Hughlings Jackson.) 

'Alice F., a married woman, set. 49, was admitted an out-patient, 
under the care of Dr. Hughlinga Jackson, on November a8, 186a. 
Until about seven or eight months ago she had had good health, 
and indeed looked still in fair health, and was very intelligent. 
She had not menstruated for twelve months, and complained a 
good deal of " sinking," of faintness, weakness, 4c., — symptoi 
BO common at the change of life. Until the attack to be described 
she had had no definite ill-health, except a pain in the right a 
no very special character so far as could be ascertained. 

' Five weeks before she had a tingling sensation iu the right thumb. 
It began under the nail, and extended about as high as the styloid 
proceas of the radius, and then " went to the face." The part uf the 
face first attacked was the upper lip on the right side ; next, the 
whole of that side of the face, and the tongue also ; " it U>ak her 




Ii away for five minuteB." She was not at all 
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had great pain in the arm, but the leg was not affected ii 
She had had about twenty of these attaeka before adniiai 

' It is interesting to note that, before any question of any kind 
was aaked, she said that catching the shuttle with the thumb aod 
finger, and even touching the thumb, would sometimes bring on 
the fit. She gave a circumstantial account of this. Sbo had also 
attacks in which there waa coloured vision, which were distinct 
from the seizures just described. The ^t was about four days 
before the seizure described above. 

' This patient took iodide of potaseiunL At her nest visit she 
was better, and had only had one attack. It was now ascertained 
that she had had tapeworms three years Bigo. 

■December 19.- — She had had no fit, but "had had the coloun 
dreadful." It affected the right eye only, as she shut each eye 
in turn, in order to ascertain. The coloured vision was attended 
by pain in the right superciliary region. Both the pain and the 
colour came and went suddenly, lasting each time about ten 
minutes. She could see things in spite of this peculiarity, but 
nther dimly. The coloura were violet, white, and orange, and 
Beemed about three yards distant. At other times the sight waa 
good, and ebe had no pain. She had not at any time duriug these 
attacks any vertigo or insensibility, but numbness of the right leg. 
She had considerable pain still from the elbow to the fingers, but 
this was constant. A dose of the oil of male fern was prescribed.' 
' Medical Times and Gazette,' June 6, 1863. 

I have had two or three cases of this kind under my core, but 
Itiiey do not differ importantly from this of Dr. Jackson. 

8, Attacka of wnoonadorMneaa and o/tUstinait, trantitnt 
bUndness. 

Mr. 0, C, (Bt »4, consulted the author in November 1868 for 
attacks of sudden unconsciousness, which often caused him to falL 
Their duration was short. He had, however, suffered from almost 
constant diizineas for nearly two years. When be haa a ' full attack," 
lie is blind for some minutes after his recovery. He is never con- 
Tuleed. He has lost ficsh, and has a worn and anxious aspect. 
0. S. Disks very hyperceniic, and edges hazy. The vessels are 
and dark. The left eye is the worse. I prescribed ood liver 
and oxide of zinc. 
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He gradually imjiroveil until Jan. 7, 1S69, when he became 
again worse. Has had several attacks of uuconsciousnesa, and 

O. S. On tlia day I find the right disk much the worse. The 
left disk is h3^rcemic and indistinct, but the borders are to be 
made out. The same trcatmeut was voutinued, and the patient ia 
reooTered. On the 14th of March the disks were quite natural in 
appearance. All dizziueas had disappeared. 

9. Periodic nervous disturbance, hi/pei-amia of disks. 

Mrs. S. R., cet. 23. Sixteen months ago had the first of a series 
of attacks, which have recurred at varying intervals up to March 
4, 1S70, when she came under the author's care. 

The attacks could not be called epileptic in name, however near 
their affinity to epilepsy. Cramps and tremors seized the arm and 
leg of one side or of the other, or arrested speech ; and when 
speech was arrested the thorax was also fixed aud breathing 
stopped. Consciousness was never lost, though transient giddiness, 
bewilderment, and loss of vision woiild occur ; sometimes she even 
fell, but retained perfect remembrance of all that passed. No 
marks of hysteria in symptoms or in constitution. Twice I saw 
her just at the end of an attack which hod lasted ten minutes in 
the first instance and half-an-hour in the second instance. On both 
occasions the fundus was veiy red and injected, and slight oedema 
veiled the disks. In the intervals appearances normal. 

10. Epilepsy, tranaieni blindnets. 

'The total blindness preceding the epileptic paroxysm is a dif- 
ferent thing ; and just as epilepsy is supposed to depend on con- 
traction of the vessels of the brain, so the temporary amaurosis, in 
these cases, probably depends on contraction of the blood-vessels of 
the retinte — an epilepsy of the retinte. 

' I believe that the following is an instance of epilepsy of the 
retinte. It seems clear that it was not merely failure of accom- 
modation. One morning Julia W., a middle-aged woman, came to 
me, saying that for five whole minutes she had lieen " blind." She 
was at the time seated peeling potatoes. The blindness came od 
suddenly and left suddenly. It was not total darkuesa, but "dark," 
which was the word she used herself in describing it. It was not 
from fiiilure of accommodation. I askod her to took through a 
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ttar; strong convex glasa. It was not like that, ehe said. It 
I not spots, nor specks, nor clouiia, nor colours. Wbcn I saw 
' a minute afterwards, she could read well with each eye, aud the I 
fundus of each, as seen by the ophthalmoscope, was normal. She | 
bad headache across the forehead, which continued the next day. 
She said it felt " tight" across the forehead. She had no giddiness. 
ia& regular, but subject to dyspepsia. 

1 c^es in which loss of sight is followed by the epileptio 
paroxysm, may we not say that the contraction of the blood-vesselt 
lias begun in an outpost of the cerebral circulation (the retina being 
supplied by branches of the same vessels as the brain, these vessela 
being supplied by tho same vaaomotor nen-es), and that, on exten- 
a other branches of the carotid, the " brain's blindness," 
I loes of consciousness supervenes 1 In but one of the cases of 
I disease of the cerebellum which I liave reported, was there anj 
note of temporary intermissions of sight. As a rule, the progress ' 
is gradual, and the loss of eight permanent.' 

Hughlinga Jackson, ' R, L. Oph. Hosp. Rep.' vol, iv. Part i. 

IL Periodic nervosa dUtwbajiceg, traTisient dimneaa of vision, 

eye» narmal 1 
Miss E. C, tet. xg. Came under the author's care early in 1870. 
Two years ago, when in ill health, became subject to attacks of dim- 
ness of Tision uot amounting to actual blindness. The dinineea 
would, however, prevent her from distinguiabing objects for about 
half an hour ; it was accompanied by nausea, and often by vomiting. 
Aa it passed off it left a severe darting pain through the templce. 
These attacks troubled her almost daily for about two months, at 
, eertwn times of the day ; the least exertion being Bu£Bcient to 
I bring them on. Lying down always relieved them. Her health 
i been feeble ever since, but no attacks recurred until a week 
ago, when they reappeared just as before. 

0, S. I examined her eyes on one occasion twelve hours after a 
, bad attack. The fundus seemed too red, and redder in one eye 
a the other ; but I could not feel at all sure that there was 
L abnormal injection. 

These cases are very common, and the optic changes may bo 
ngoiticant of changes in encephalic vascularity. 
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12. Morm^ig blindtiess, tapaworrn, OTiaimia of ditk». 

Siiruli H , admitted iuto the Leeds Dispensary, Oct. 

1867, set. ag. For twelve mouths has been subject to loss 
dimness of sight every morning on rising. It generally lasts for 
about an hour and a half, and she is sometimes quite blind for that 
time. She never boa the attacks at any other time. Under treat- 
ment she passed a great quantity of tapeworm, parts of which she 
had passed before. No great difference in the sight, however, could 
be noticed. She was then ordered a steel and tonic mixture, and 
in about three weeks she entirely lost the disturbance of viaon. 

0. S. On admission is noted, the vessels small and the disks 
' slightly atrophic tn appearance, but probably only pallid.' When 
discharged, the note of the disks is ' natural.' 

19. Headache, vertigo, Kypercemia papiila. 
M. W., «Bt. 3a. His sight bad been imperfect for about a. twelve- 
month, and on that account he came to Mr. Teale's clinic, where the 
author saw him. He complains of having suffered for some time 
from constant vertigo, occipital headache, debility and depression. 
Says that his tuibits are in every way steady, and he can give no 
reasons for hia illness. The heart is healthy and the urine nomuil. 
Both disks are markedly hypersBmie, and the veins full. There are 
one or two twistB or dilatations of vessels upon the disks, which, 
uolees highly magnified, resemble hemorrhages. 

14. General anmnia, vtrttgo, Jlery Jla»he9, atticemia ofdiskt 

Hn. M., a patient of Mr. Uanu's, was Rrst seen by the author on 
April 13, 1868. She was a well-muds and fairly nourished peraon, 
who had lately been confined, and was partially suckling her baby. 
Four years before, when in good health, had suffered a most painful 
shock, followed at the time by great prostration. She had sinae 
been profoundly anssmic, and was in this state at my visit She 
compldijied much of palpitation, vertigo, numbness, and prickling 
in the limbs. The left arm and leg are chiefly affected, and 1 
feared that there was some weakness of these limbs'. Her most 
painful symptom, however, was the recurrence of fiery llashea in 
her eyes ; flashes which were so sudden and so bright oa to alarm 

' Vile paper by the Author od Funottonal Hemiplegia. ' Br. Med. Joum.' 
Oot, 1, 187a. 
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her very mnoh, accualomed as she was to them. They recurred 
lilie epileptic fits, at uncertain intervale, and generally at night. 
During the last year and a half ehe had suffered alao from night 
hlindne§s. 

O. S, The back of the eyes are extremely ansemic, the vesseUi 
Btnall, sdJ the disks resembling grey white paper. There was not 
atrophy. 

The result of treatment is interesting. Chalybeates and nervine 
tonics having lieen long and well tried, we agreed to order bromide 
of potassium in increasing doses, looking upon the flashings as 
epileptic. Our hopes were justified ; the attacks were commanded 
by the drug, and with the addition of cod oil and other supporting 
treatment, she was so much better in eight or ten weeks that I took 
my leave. It seems probable that there was no local disease of 
the brain, although the suggestion of hemiplegia made us cautious 
in our opinions. She still remains in good health. 

I IS. Transient ItemipUgia vrith aphasia, and blindnets. 

I Mr. B., a sensitive, intelligent man, engaged in laborious under- 
paid work, and suffering under needy circumstances and mental 
anxiety, is seized at various intervals by fits of the fuUowing kind. 
Ee becomes sick at the stomach, and iWzzy ; then liis sight fails, 
leaving him altogether for about three minutes or less ; hia right 
arm and leg are enfeebled and very slightly C9nvulsed, and speech 
is lost. 

Before the absolute loss of speech he uses inappropriate words 
rmd feels much distressed at his inabihty to express himself. He 
8 likewise unable to write anything cohei-ent or to the point. Coa- 
r wdousness and intelligence to ingoing langu^e are unaffected. The 
[ attack passes off in about ten minutes with free vomiting. Hia 
I relief is then complete, and his memory imbroken. There seems 
[ to be no organic disease, and he improved while under the author's 
e with rest and tonic treatment. 
O. S. The optic disks during the attacks are distinctly blanched, 
Jfwad the vessels fine. They do not recover their full calibre for 
lAmnty-four hours. 

18. Periodic lurxtnig diatwhance, traneient rnnavrmia, 
fandut normal. 
Ui8. A. M., (et. 28. Admitted Leeda Infirmary, July 1870. 
Bllnch pulled down by death of several children and some mis- 
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earriagefl. Nothing further suggestive of sypliilis. Six months 
ago, when pregnant and feeble, but with no defiuite ailment, was 
Beized with hcniiopia while cooking. Was unable to see the left 
half of the pot, or of any object ; then the tongue began to 
tremble violently, and the lips also. Then the tongae eeemed 
to get too large for the mouth (oniestheaia 1), and a numbness 
ran down the left half of the face and the left arm. In two 
hours sight returned, but the arm was 'numb' for twenty-four 
hours. A secoud attack occurred four days ago at 9.30 p.m. 
Suddenly objects became indistinct, then for a few minutes abso- 
lute darkness, tben again indistinct vision and sparks. During 
the dark time the tongue ' again became much too large for her 
mouth,' and her lips became very numb, while a numbneBs also 
ran down to the end of the left fingers. On retiring to bed it 
passed off, but she had a threatening next morning again. 

0. S, The fundus of both eyes was quite normal. 

Vide paper by the author on Functional Hemiplegia of Women, 
in 'Brit. Med. Jour.' Oct. i, 1870. 

17. AtUitka 0/ tmconeciousnesa, amgettion and adema ofdiskg. 

George C , set. 23, was admitted under my care in the Leeds 

Infirmary on Nov. 27, 1868. He is liable to attacks of uncon- 
sciousness, in which he falls to the ground. He has no struggling, 
nor ever had any. This we learn from his friends. He soon comes 
round, being eeldora unconscious for more than a few seconds, but 
he remains blind for some minutes. As he cannot enter the bouse, 
we have no opportunity of seeing him in a fit, though they are 
frequent. There is no heart disease. 

0, S. Esamination on Nov. 27, twenty-four hours after last 
attack. Bisks very hypertemic, and edges hazy. Vessels full and 
dark. Left disk rather the worse. 

0. S. Examination, Jan. 7, six hours after attack. Disks as 
before, except that the left disk is clearer, and the right disk worse, 
being now worse than left. 

O. 8. Examination, Jan. 14. No attack since the last mentioned, 
viz. Jan. 7. Disks both almost entirely cleared up. 

Under tonic treatment with bromide of potassium the attacks 
were postponed, and finally prevented. After the attacks the disks 
were always congested, and cleared up in the intervals. On dia- 
miesat the disks had been normal for many weeks. 
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18. Aorln£ rtgurgitcaion, anmnia of diths. 

Elisha W , ffit. 41, admitted under the author as out-patient 

on March 20, 1869. Ill Bome months. Aortic obstruction, and re- 
gurgitation in extreme degree. LiaMe to constant lUzzineaa ; often 
falls. At such times consciouBnesa is seldom quite lost, but he 
seems in a droom. Speech will depart also for many minutes. 
Face and lips very bloodless. 

0. S. Examination. Both disks white, equally affected, and like 
atrophy of the first degree. Hetinal vessels too fine. Has often 
flashes of light in eyes, and mists. Field of vision eomplel«. 

Under steel and digitalis his general health mueli improved, and 
the disks became a little warmer in colour; but he ceased to 
attend after a few weeks, and before they had fully recovered their 
natural tint. The evidences of disordered cerebral circulation also 
diminished during the time of his attendance. 

19. Chorea, optic signt, recovery. 

'On Septemlier 6 I looked at the optic disks of Caroline B., a girl 
I years of age, and, as I was sitting down, I remarked to the 
Btudcntfl that I had never found any striking changes in the eyes 
of a choreal patient. I found thorn in this cnse. Tiie ehnnges 
were most in the right eye. The optic disk was badly margined ; 
the veins were large and very irregular (wavy) ; and the disk waa 
hypenemia There were similar, but slighter, appearaneea in the 
left eye. Now in this case, as in most cases of chorea, one side of 
the body {the right) was affected. It was the side only affected. 
There was, as I believe there always is in chorea, paralysis, and in 
this case the paralysis was considerable. The child's talking was bad. 
It was, when I saw her, slightly thick. I took her into the hospital 
(thanks to the ponniBsion of my senior colleague, Dr. Davies). 
The irregular movements degenerated into paralysis, bo that the 
arm was almost immoveable, and the changes in the optic disk 
increased. However, she ultimately regained much power, and the 
disks resumed nearly a normal apjwnrance. She went to a Con- 
valescent Institution in November. The arm was then nearly 
restored.' — Hughliuga Jackson, ' R. O. Hosp. R«p.' v. p. 388. 

20. Menhigitia, atrophy ofdiaka. 

Esther E., let. 1 5 weeks, came under the author's care in October, 
1868. Three months ago was seized by convulsions, and has had 
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many fite sioce then. Sometimes they conHist only in a divergence of 
both eyeballs to the left: Bometiines all four limbs and the face and 
neck are affected. There has been beadache and vomiting through- 
out, and tbese Bymptoms seem to recur periodically, like the convul- 
aions, and to diBap]>ear aa suddenly. The head is natural in size, 
and there is no palsy, but the right side is generally more convuleed 
than the left. 

0. 8. Examination. Both disks very white, borders irrc^Iar 
and clouded, vcbscIb not diminished. Child seems not to notice 
anything. Under treatment by iodide and bromide of potassium, 
with cod oil and steel wine, the child improved for some weeks ; 
but at the end of the year she relapsed : fits, headache, and vomiting 
severe, the fits generally setting in fifteen minutes after sleep hnd 
commenced. The right arm and leg became palsied. 

The child was an out-patient, but I learnt that sho died on 
April 8, 1869. Z was unable to obtain an autopsy. 

21. Meningitis, central sqflening, riearo-retitutia. 

A. R O'H , set. 4 years, has been ill six months with headache, 

vomiting, and loss of flesh, A few slight fits have been noticed. 
She had begun to talk very nicely, but by degrees hod now quite 
lost all speech, except a few baby words. (Loss of memory of lan- 
guage 1). She was also losing power in all four limbs. Her hands 
are almost constantly clasping ber forehead, and she screams at 
night. MaaclcB of orbit normal. 

O. 8. Examination on admission. Typical neuro-retinitis de- 
Bcendens, in both eyes. Vessels about normal in diameter, except 
where lost for more or less of their length in the reddish grey esu- 
dation in and around the disks. 

The mother brought the child for three or four weeks, and then 
disappeared. 

22. Phthisis, meningiiiit, amawfosis. 
Earriette S., nt. 7^^, waa admitted under the author's care into the 
Leeds Infirmary on Feb. 11, 1870. Mother is 'delicate,' and one 
sister died of consumption. When one year old, b^;an to lose flesh 
and appetite, and to cough. Recovered to some extent under tre-at- 
ment, hut is liable to a return of the symptoms every spring and 
fall. Six months ago was attacked with intense pain in head, con- 
Stoat nausea, and attacks of vomiting. Five months ago convulsion j 
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appeared, asd lasted more or less for fourteen daja. At this 
time some failure of sight was noticed. After tlie fits she seemed 
to improve, and has slowly become convalescent, though she re- 
mains slightly hemiplepc of tbe right side, which side was chiefly 
affected in the fits. She is now quite blind. 

O. S. Disks bright white, and vessels atrophied. There are 
marked signs of phthisis in the chest. 



33. 



Meningitis, ophOudmie m,gni, Teeovery, 

Was admitted Leeds Infirmary, Oct. 2 



J. E. D., let. 9 1 
1867. Well till four months ago. Since that time I 
lose flesh, and to appear more heavy than natural. For one month 
has been subject to occasional vomiting, and seems to have paia in 
the head. Tlieee latter Bymptoms still continue. 

0. S. There appears to be congestion, and slight infiltration of 
the right disk. Left disk as right, but less in degree. 

B. pot. iod. gr. L, ter. die. Nov. 31, pt. pot. iod. and oL morrh. 
jj. bis die. Under this treatment the child gradually improved, 
and on Dec. 19 was ordered syr. fer. iod, n^. x., with ol. morrh, jj. 
ter. die, With some occasional checks the improvement was on thv 
whole maintained. 

O. S. On Jan. t6 it is noted, 'tlie left disk whiter than right 
disk, which is red, and the vessels too distinct.' 

The improvement steadily continued on the whole until March 
13, 1868, when there was some return of the vomiting and oc- 
casional screaming, so that one day the mother feared a fit was 
coming on. The head is decidedly larger than it should be. There 
is no strabismus. The treatment was continued and the bad 
Bymptoms passed ofFj so that on April 19 a very good report was 
given. There had been no nausea, and no screaming or pain in 
the head. The disks had not chauged. In a few weeks after the 
mother asked for a discharge, stating that the child was quite 
well. It has since been lost sight of. 



24. ffypereemia of disks, suspeeted TnentTtffitii. 

Charles C , ret. ri, admitted into the Leeds Dispensary on 

Oct. la, 1868, Is a pale, weakly -looking child, with a tumid nose 
and lip. Has never been strong. Has only had one (sister) who 
is dead. Patient aufiered from cervical abscess at the age of 9, 
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beginning in Buppurating glandsi Now compIainB of severe pam 
in the head of one monti's duration. No vomiting. No fits, 

O. 8. The right optic disk is both piuk and also a little filmy. 
Edges indistinct. The veBsels are too full, but the arteries mny 
yet be distinguished from the veins, tieft disk as right, but more 
lutrked. 



k 



26. Sarafuloua eczema, headache, wakefidnegs, irritability, 
meningitis (1), optit; atropfiy. 
Master 0. 8., set. ir, was brought to Mr. Teale on Bcconnt of 
bia eyesiglit. His mother is ' delicate, and has a cough.' Patient 
several years ago had extensive Bcrofulous eczema on the head and 
behind the ears, and boa always been weakly and liable to cougb. 
About fourteen mouths ago became weaker than usual, his appetite 
fell, and he lost flesh seriously. He became also very wakeful. 
For about eleven months his sight has been noticed to foil, and 
during the same time, or longer, he has complained of violent head- 
ache, which ' throws him into r^es.' He has also become fanciful 
and irritable, and at times he is a little delirious at nights. His 
mind cannot be called unsound, but he is ' unable to bear any 
schooling.' We found atrophy of both optic nervee, due no doubt 
to descending neuritis. 

26. Meningitis, atrophy qfdieka. 

Samuel W , set. 3, was admitted an out-patient at Leeds under 

the author's care in January, 1870. The family history is very un- 
satisfactory ; the father is consumptive, and one child has died of 
' brain fever.' Present patient never a thriving child, and of late has 
become very irritable. It wakes up suddenly and yells, and seems to 
have much headache. These attacks arc often attended with vomit- 
ing. One month ago became subject to ' ditherings' in limbs, so 
that he falls down, or if in betl is generally convulsed. These 
attacks last two or three minutes, and may occur several times 
a day. This case might well have been called 'spurious hydro- 
cephalus,' were it not for the 

0. S. Examination. The child is so fretful, restless, and in- 
tolerant of light, that one disk (the left) only ean be seen. It is 
distinctly atrophied, the retinal veins are dark and full, and there 
are remains of old exudations around the margins of the disk, 
signifying previous Ischtemia papillse or neuro-rctinitia. 
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27. Meningitis, recovery, a 
H. K , ffit. lo monthi, was admitted into the Leeds Infirmary, 

8ept. 30, 1670. Healthy antil 'fever' and bronchitis six months 
ago. The 'bronchitis' broke down her cooBtitution and left her 
very weak. Three months ago ehe begaa to have headache and 
vomiting. She also screamed out frequently with pain in the 
head, and became very irritable in tamper. Latterly she had 
several attacks of convulaious. She then nlowly recovered luitil a 
week ago, when the parents first became aware that the child waa 
blind. 

O. S. There is convergent strabismus of the right eye which 
was not congenital, and both disks show that state of atrophy with 
ragged edges and full retinal vessels which tells of past optic 
neuritis, 

28. Meningitis, retinal hypereemia. 

Not to rely on my own cases more than necessary, I quote the 
following case of meningitis from some related by Dr. E. Long Fos, 
of Clifton ; in this case only is there any record of opththalmoscopic 
examination. 

' Case XXYI. Mary R., let. 13, single, acute headache, photo- 
phobia, tinnitus aurium. Vomiting at outset. Urine albuminous. 
No convulsion. Strabismus (slight) on 5th day, death from in- 
creasing coma on 7th day. 

' 0. S. Papillte dull white on 3rd day with lai^ vessels radiating 
from them. 5th day and 6th Jay, papilla) darker, and the vessels 
more numerous and larger than in health. 
- ' Autopsy. Whole of arachnoid at base, and especially in fissores 
of Sylvius, thickened and granular, 8(C., &c.' 

* St. Geo. Hosp. Reports,' iv. p. 82. 

28. Suspected Ivibereiifar meningitis, ophthtAmostopic signs 

negative, recovery. 

(Royal Hospital for Diseases of the Chest, City Road, under the 

care of Db, Sansoh.) 

'Walter M., Kt 11, was admitted as an out<paticnt on November 

16, 1867. He complained of shortness of breath, pain in the 

cheat, and severe headache. Two years before his admiasion, whilst 

at school, he complained of dulness of eight. For twelve mouths 
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he haa been loaing fleBh. He has suffered from heitdacheB, which 
latterly have inereflBed in aeverity. and they now give rise to crying 
and fretfulnesa, and the height of these parojtyBms is described 
aa " dreadful." The hereditary tendeneieB are as follow : — father 
suffers firom chronic bronchitis ; mother has frequent headaches, bo 
also have the brothers and sisters ; one sister suffers from rickets 
and general debility. The following describes his condition : — thin ; 
small flabby muscles ; pale ; head large and flattened ; teeth much 
notched ; high arch of palate ; slightly deficient resonance in left 
apes of chest ; here dry rSles, and respiration harsher than in right. 
Ordered counter-irritation to the chest by turpentine liniment ; one 
grain of iodide of potassium and half-an-ounce of infusion of bark 
three times a day. No improvement followed ; on the contrary, 
the headache became frightfully intense ; it occurred every after- 
noon at two o'clock, and was accompanied by screaming. 

' Considering the emaciation and the physical signs suspicious of 
on early stage of pulmonary tubercle. Dr. Sansom was led to fear 
that the violent headache might be due to incipient intra-cranial 
tubercle. To investigate this point he made an ophthalmoscopic 
examination. He found that the fundus of each eye was rather 
paler than usual ; the optic entrances were of their normal colour, 
and the vessels were small In each eye the appearances were per- 
fectly similar. This examination tended to negative the idea of 
tubercle in the meninges ; for it would be probable in such case to 
discover hypertemia instead of antemia, and the perfect similarity 
nf each would not obtain. 

' The following treatment was adopted : — cantharides blister be- 
hind each ear ; ten grains of bromide of potassium, afterwards in- 
creased to fifteen grains, three times a day ; cod-liver oil twice a 

'The boy gradually improved, and on January i8 the note 
states, " He is mending very greatly, is livelier, and the pain in Ufl 
head has greatly disappeared." The pulv. sodae c. ferro of the hoa- 
pital PharmacopoEia was added to the treatment/ 

' Lancet,' Feb. i, 1868. 

SO. TvhifreuUiT meningitia, no elutitge in the optic dinlcg, mischief 
fovoid to be confintd to the posterior rtgiona of the encepAaZoii. 

■, a little child nnder the care of Mr. Carter of Stroud, 

■uffered from all the symptoms of tubercular meningitis, followed 
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hj death, ISr. Carter forwarded to the author the following nottts 
of tbe autopsy. 

'Stroud, March ao, i868. 
' After tbe death of my little patient the other day, I opened hia 
head, and found the pia mater of tlie surface of the hemispheres 
intensely congested, the siuuseH of the dura mater gorged with 
blood, the convolutiona somewhat flattened, and tbe quantity 
of cerebro-spinal fluid increased. There was no increase of fluid 
in the ventricles, no trace of congeBtioa of the optic nerves, 
and no mischief at all about the auterior part of the base of the 
brain. There was tubercular deposit aud inflammatory adhesion, 
small in quantity aud slight in degree, about the cerebellar pia 
mater, especially between its hemispheres. I could not open the 
orbits and follow down the sheaths of the optic nerves ; but the 
autopsy showed that there could have been no change in the eyes 
beyond some impediment to tbe return of the blood ; and of this 1 
could see no aigo, long after all doubt about the nature of the case 
had ceased.' 

H 3L Tiihercidotia, menvngitla, amaurosis, deatlt. 

I 'A smith, est. 45, enjoyed good health up to set. 32. Comes of 
a tuberculous stock ; become bronchitic, lost his appetite, and at 40 
had to leave hia occupation- At length, in addition to extensive 
lung mischief, symptoms of tubercular meningitis set in. Head- 
ache and loss of memory, &c. had existed two years, and loss 
of vision began six months ago, and ended in blindness in four 
months and a half. 

' O. S. Exam. Irids contracted aud immovable. Media clear. 
Both disks swollen, steep, muddy, aud remarkably red. Neither 
scleral nor choroidal edge visible, the surrouudiug retloa dull, the 
arteries thin aud the veins abuormally wide, and thrown into 
stroDg curves." (Ischsemia Papillse. T. C. A.) 

Pagenstecher and ^tmisch, ' Augenheilanstalt zu Wiesbaden,' Part 
L 1861, pp. 53, 54. 

I presume an autopsy was made, as the case is recorded as menin- 
^tia, but no details are g^ven. Such a conclusion of pulmonary 
tuberculosis has often occurred in my practice. T. C. A. 
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33. MtminifiCU diagnosed by the optic tignt, auiopsy. 

Madame X., tet. 28, ddniitteil into the Hotel Dieu, March 31, 1866. 
Complamed of violent nupra-orbital pains, chiefly at night. No 
fever. Pulse elow and regular. No vomiting, indigeetion or con- 
stipation. Intelligence perfect and no suspicion of meniiigitiB 
aroee. M. Peter failed to relieve her by antisyphilitio means. 
Oalezoweki examined the eyes. 

O. S. Margin of disks concealed by infiltration ; a small hemor- 
rhage at the upper and outer part of the right disk, some white 
streaks along the vessels. At a lal«r period a hjemorrhage appeared 
in the retina of same eye and more whit« exudations. Diagnosis, 
meningitis of the base, 

The patient's state had become aggravated, and death occurret] 
on April the aSth. 

Autopsy. So dropsy of the ventricles. Meoitigitis at the base 
of the encephalon. Many granulations. Miliary granulations 
found also in the lungs. Microscopic examinatioa of the opUc 
nerves. Their fibres were unchanged, but the sheaths were in- 
filtrated, softened, and contained pus cells. 

Galezowaki, 'Etude Ophth. sur les maladies oerebrales,' pp. 136. 

33. Meningilis, retinal hypercemia, death. 

A. B., tet. 25, under Dr. Eeynolda in University College Hos- 
pital. Admitted November 10, 1869. Had headache, fever, rest- 
lessness, twitchings of face aud upper limhs. Died comatose on the 
third day after admission. 

0. S. On admission pupils slightly dilated and acting well to 
light. Hy])ersemia of both retinte, more marked in the left. 

Aulopey by Dr. Baatian. — ' Surface of arachnoid dry aiid sticky. 
Convolutions of vertex notably flattened. Some small yellowish 
white patches of lymph here and there along the vessels ; very 
slight, however, on vertex, but more marked on vessels emerging 
from each Sylvian fissure. Base of brain lined by a thick layer of 
greenish yellow lymph, from optic commissure back over pons and 
whole of medulla oblongata, laterally to adjacent surface of c 
bellum. No obvious tubercular granulations on vessels. Ventricles 
distended notably, and corpus callosum diEBuent. White subatance 
of hemispheres softer than natural.' 

' Medical Times and Gazette,' June 18, 1870. 
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t. Tvhercular menvagitu, vomiting, isckmrnia of dUke, 
dropsy o/Tierm alifalha. 
A Ud, set. 16, was under Manz with headache, vomiting, &c. 
He found the disks swollea and hypei'eemic. The patieat was im- 
consciouB, and died in four days. The pia mater at the base, espe- 
cially about the chiasma, was infiltrated and covered with layers of 
fibrin. There was miliary tuberculosis here and elsewhere. The 
optic nerves were from twice to thrice their natural size, owing to 
diatensiou of their sheatha with serous exudation. The nerves 
themaclves were normal up to the sclerotic. The disks were swollen 
and muddy. 

The retina and choroid were normal. 
^m Manz, ' Zehend. Klin. Mouatsbl.' iii. 1865. 



35. MenitiffUii (1), optic atrophy. 
No. la. Charlotte T., seen Oct. 1, 1866, tet. 7. Fmr complexion, 
red hair, large head, thick alee nasi. Could walk well, was cheerful 
but nervous. Illness began Jan. i, 1866. Fains in limbs, sickness, 
convulsions, Iobs of speech for an hour or two at a time when re- 
covering from the convulsions, delirium at times, complete paralysis 
of legs, and for a long while inuhility to bend her back, BtifliiefiS 
and pain in neck. In five weeks began to get about again, and it 
was' then noticed that the eyes were crossed. She was guppoeed to 
see well. Her hair all came off. In a week or ten days the left 
eye was found to be failing. In a month the right eye failed also. 

Pupils large, sluggish, 

O. S. White disks (dirty white) abruptly margined. No disease 
at yellow spot, The large veins and arteries somewhat dinunished 



Hutchinson, ' Royal Lond. Oph. Hosp. Reports,' vol. v. Part iv. 

86. Meningitis (1), optie neuritis. 
'No. 8. Wm. Fisher, seen May 28, 1866, «et. 13. He eould 
walk quite well. History of fits and "dreadful pain in his head" 
in February. Was admitted into St. Thomas' Hospital (Dr. Bris- 
towe) in March. At this time mother said the right eye looked 
larger than the other. lu the hospital he got much worse, and was 
ected to die. When discharged he conld not walk ; he did not 
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Beem to have any use in his legs. Both pupils were mottonleo^ 

the right being twice the eize of the left. 

' 0. S. In both the optic disks were dirty and fluiFy, the margins 
being concealed ; the arteria centralis much diminished in size, and 
the vessels on the disk being cooccalal iu part by the deposit of 
lymph. In both the appearnoccH of neuritis were pasBiug off, but 
the right was further adyanccd in atrophy than the left.' 

Hutchinson, loc. clt. 

37. Meningitia, optic signs. 

The following case was placed in the author's hands by his friend 
Mr. Seaton, of Leeds : — 

' — Butler, set. 3^, delicate, had tender eyes, and could not walk 
till fflt. 3. Dec. 14, 1870, was seized with a fit, with Bubsequent 
drowBiness. 15th. Still drowsy and apathetic, but conscious when 
Bi>oken to. i6th. Same state. No heat of head. 17th. More 
unconsciousness. Pupils dilated and inactive. 

' 0. S. Brilliant choroi^lal glow ; optic disks in both eyes very 
red, BO as not to be readily distinguishable. Retinal vesselB norma] 
in course and calibre, but they bad lost their defined outline, and 
had a " furry " appearance, (CEdema 1 T. C. A.) Near left disk a 
cloudy patch on the retina. 

' During the next two days the head became hot, the eyes in- 
jected, and the child died with strabiemus and coma.' 

38. Traumatic vieni?ufilit in a horM, ojilic atrophy. 
Mr. Fearnly, a very intelligent veterinary surgeon, in Leeds, has 
made frequent use of the o])hthalmo scope in treating animals. A 
horse was brought to him, said to be suffering from lameness, but 
he was able to assure himself that the animal was staggering from 
disease of the encephalon. He examined the eyes, and was but^ 
prised to find the nerve entrance quite white, and alt the vessels 
'as fine as wires.' The animal he then found had had three 
epileptic fits. These were repeated, and death occurred in a few 
days. On opening the head he found injury to the occipital bone, 
and traumatic meningitis all along the base, the membranes seeming 
to be ulcerated in many places. 

Communicated by Mr. Fearnly to the author. 
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I. Tvbermtosis, yhetimatigm, vteningUis (V), convulsions, 
relinitts. 

0. W., at. 26, complains of failing sight. Both in beraelf and 
in her family there ia a marked history of tuherculosia. Two years 
^0 she had rheumatic fever, aad had at that time much pain in the 
head, which has continued ever since. Seven montba ago bad a 
fit, sligbtly affecting the riglit side ; baa had many since, often six 
or seven in a week. No heart mischief. Dulness at apices of both 

lu g8. 

O.S. Fob. 4, i868: Bothdiaka were found slightly raised, and very 
pink, scarcely to be distinguished from the retinas. Reads lo Jag. 
with right eye. i6 Jag. with left eye. March 2 : Position of right 
disk known only by converf^ence of vessels. Retina very hyporsemic, 
and silvery films are forming upon it. Left eye as before. 

This girl was probably suffering from meningitis, tubercular or 
rheumatic. I have notes of two other cases, in which there waa 
reason to suppose that meningitis had complicated rheumatum, 
and in which there were remains of optic neuritis. 

C. W. ceased to attend upon the author and Mr. Ogleshy, and has 
been lost sight of. 



40. Eruptive /ever, tneningitia, idiocy, old misc/tief in and 
about the optic disks. 

M. J. A., Kt. 4. Was quite well and intelligent up to fifteen 
months ago, when she had an eruptive fever (scarletina 1). .Be- 
fore convalescence was secure she was seized with headache, vomit- 
ing, and convulsions. After many weeks these symptoms slowly 
subsided, but have not yet disappeared. At this time her mind 
was found to be much impaired also. 

0, S. The disks are dirty white and blotchy. Traces of old 
eRusions about their margins, and along the course of some of the 
vessels. A few veins in both eyes arc very dark and tortuous. 
Sight is thought ' not to be very good.' Under iodide of iron and 
cod oil the child improved in general health, but still vomiting and 
slight convulsions reappeared from time to time. Her mind, how- 
ever, deteriorate*! still more. She quite ' lost her bead,' and be- 
came very mischievous. She remained under the author's care about 
six months, the only change in the disks being that the lai^ veins 
I 'slowly diminished in size. The vomiting and fits seemed wholly 



to disappear, but in uU probability tbe cbild would find her way 
intjj an asylum, 

41. Scarlet fever, tneningitis, sudden death. 

In January, 1870, tbe autbor was asked by Mr. Hopkins to see a 
little child, tei. 4 years, who bad been attacked, three weeks before, 
with scarlet fever. His recovery had been fair and without albumi- 
nuria, but there was some Bwelling tending to su[ipuration at each 
angle of the jaw, and (luring the last week head sjinptoms had 
crept on. I found a 'etrumous'-looking child with large head, 
almost immovable pupils, and fretful, bj-peneathetic manner. I 
learned tbat be had become drowsy and wildly delirious at iilgbt, 
that be hud intense pain and beat in hia head, nausea and occa- 
sional Tomitiug, and once or twice transient strabismus. The sub- 
maxillary swell lags were opened by Mr. Hopkins and some 
grumouB matter let out. There was no serious mischief in these 
parts. The continued use of mild purgatives hod acted veiy 
beneficially upon the head symptoms. 

O. B. Veins of both retinas very full and dark, and slight eSa- 
eion obscuring the disks, 

I hoped this might only signify encephalic congestion, and this 
hope seemed tc be strengthened by the apparent success of the 
purgations. We ordered quinine and iodide of potassium. The 
child seemed to rally, again relapsed, rallied again, but finally had 
another severe relapse, in which he died, after tbe mauner of that 
deceitful disease, meningitis. 

42, ScarUt/ever, meningitis, hyjieramia o/one disk. 

RebeccaR , a?t. 10, was admitted under the author in August, 

1867, and was a long time under notice. A few months before, 
when in excellent health, she bad scarlet fever rather severely, 
and hud a diaebarge from the right ear. On admission, this ear, 
OS tested by watch, was deaf, tbe watch could scarcely be heard at 
one and a half inch, which in a few weeks she was able to hear at 
dght inches. There were many symptoms of local meningitis at 
the base, such as headache, sickness, strabismus (external) of right 
eye, &c., which I need not detail at length. 

0. S. Right disk very pink, vessels full, edges iodistinct. Left 
disk normal, or nearly so. 

Reads No. 6 (JSger) only with right eye ; reads No. 2 with left. 
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This child remained a long time under my core, and under the 
nse of iodide of iron and cod oil, with the occasional use of chalk 
and mercury, she completely recovered. Her mental faculties, pre- 
viously much weakened, were restortJ; her right disk cleared, and 
the right ear became sensitive to sound. She was threatened, how- 
ever, with pulmonary symptoms when she wm discharged on the 
family removing elsewhere. 

43. Searlet/ever, otorrima, meniiigUU. 

G. H., ret. II. Scarlet fever at rot. z, followed by diBcharge 
from ears, which still (July a, 1867) continues. Eight years ago 
had ' brain fever,' said by the doctor to be due to the otorrhtea. He 
is decidedly deaf. At preaent BufTci'a from symptoms of menin- 
gitis ; is at times strange and almost maniacal in manner ; baa 
attacks of intense headache ; nausea ; occasional vomiting ; con- 
vulsive attacks ; intolerance of light ; transient debility of limbs ; 
inability for mental work. These symptoms vary a good deal in 
frequency and intensity ; sometimes is free for several weeks, when 
he will suddenly run into the house with a violent access of headache. 
Is always best when ears arc discharging freely ; they discharge 
most frL«ly when the boy is warm, Tlie whole neighbourhood 
of the left ear is pniTy and tender, especially behind the pinna. In 
both disks is well-marked ischeemia. The bright cedematous disks 
stand out steeply, and the vessels ride over them, and the veins are 
taW and dark. 

Sept. 1 7. Has been treated with iodide of potai 
and small doses of corrosive sublimate. Is better 
with unconsciouFness. Has still morning nausei 
recedeil, leaving a more plain surface ; their ei 
guishablc ; the vessels are large and dark, aud there is still some 
(edema. 

Oct. 15. Kluch as before. Disks flatter and less ofKlematous. 

Dec. 34. On the whole much better. Disks as last report. 
Yesterday, however, had intense paiu in head ; screamed and rolled 
on the floor. Has lately been taking sjTup of iodide of iron and 
cod liver oil. 

Dec. 31, 1869. Has recovered a good deal from his head symp- 
toms, and his ears are much less troublesome. Tliere is now hut 
little discharge. Tlie edges of the right disk have cleared all 
round, except quite at the inner edge. The left disk is indistin- 



1, cod liver oil, 
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guishable, but the vessela are not tliatended. Sight in both c 
good, aod always has been. Has a coogb, and there are evidences 

of degeneration at both apicen. 

44. Erijaipelas, dtlirium, amauTOtU. 
'On Sept. r8, i86z, a girl named Cultur, Kt. 14, came to the 
Cliuique of M. Deamarrea. Her sight had been weak for three 
months. Three months ago she auffered from erysipelas of the 
head, with violent delirium ; and on recovery her vision was found 
to he defective, and she suffered from constant pains in the frontal 
region. 

* 0. 8. Atrophy of both disks was found.' 

Bouchut, loc. cit. p. 346. 

46. Oftie neurttu, or ischeemia papilla, in pyamia. 

(Letter from Dr. Clifford Allbdtt to the Editor of the 
' Medical Times and Gazette.') 

' Sib, — In your journal of last week, Dr. Hughlings Jackson 
writes to ask whether other ophthalmoscopic observers agree with 
him in reporting changes of the optic disk ia pycemiai. He appears 
from his expression " swollen disks " to have noticett the condition 
I have ventured to call ischemia papiilse, I entirely agree with 
him as to the occurrence of ischaemia papillte or of optic neuritis in 
pycemia, as in other diseases of like character where meningitis may 
occur. I have little hesitation in saying that meningitis was pre- 
sent in the cases Dr. Jackson records. He himself observes that 
the state of the disks was like that which he had observed in a 
case of tubercular meningitis, and in a case of syphilitic disease of 
the base, which again was probably more or less menlugitic in 
character. 

' In support of the co-existence of optic neuritis or ischamia 
papiUiB with pytemia, and in support of the proposition that men~ 
ingitie is the immediate cause of these states, I will bring forward 
a case which came recently under my notice, and for which I am 
indebted to Dr. Crichton Browne, of the Wakefield Asylum, as I 
am indebted to his great and untiring courtesy fur very much more 
of my pathological and other experience. A patient recently died 
the Wakefield Asylum from pytemia, and Dr. Browne, who was 
present at the autopsy, was kind enough to note particularly for 
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sbte of the optic nerveB. Scattered pytemio BbsccBBes vera 
found in some nnmberB in both timgH, n. number of minute ab- 
scesses in the kidneys, blood-stains upon the heart and yalves, and 
other clear evidences of pywmic hi ood- poisoning. There had been 
much delirium before death, and very marked meningitis was found 
about the base of the brain. The oi>tic nerves also were found to 
be very vascular and diminished in consistency, Uie chiasnia and 
branches were affected up to the eye, and backwards the sama 
changes were found in the tracts and up to the corpora quodri- 
|[emina.' — ' Medical Times and Gazette,' June 37, 1868. 

46. Enlerio/ever, meningiHa, pceralytii of cranial nerves. 

James O'R, (et. J, admitted under the author's care into the 
Leeds Infirmary on April 15, 1870. Had enteric fever very 
severely the Octolier preceding. Had severe headache, vomiting, 
and intolerance of light, with slight convulsions during the fourth 
week. On convalescence, was noticed to have external strabismus 
of the right eye. 

O. S. Now some deficiency of vision, and commencing atrophy of 
1 both optic disks ; ptosis of both eyelids, in right eye dlinoHt com- 
plete ; and external strabismus of right eye. 

N.B. I have five caaes of optic atrophy following continued fever 
with eovere head symptoms, but they do not present any important 
differences from the foregoing. T. C. A. 

47. Hydrocephalus, uchamia of dishfi, and svhseqvfnt slight 
atrophy. 

W M , set. 15 months, admitted out-patient under the 

author on January 17, 1868. Always delicate, but 'ailed nothing' 
till two months ago, when ho began to be fretful and sometimea 
complained of headache. There was no night screaming, vomiting, 
or Btrahiamus, The head has been slowly enlarging since, and ia 
now decidedly but not greatly swollen. The mother is delicat* and 
haa a cough. ■ 

O. S. Eiamination. Both disks prominent and vascular, but 
tolerably transparent. Edges invisible, but no exudation extending 
upon the retina or concealing much of the vessels. ^Vide ' Descrip- 
tion of Ischemia papillae.') 

(Stauungs papilla, noted ob card). Under long and carefbl 
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trentiuent with cod oil and the iodidee, the cliild improved very 
much, and the head lessened by two ini'iics in circumference. 

O. 6. ExamiDation, lifaruh la. The disks have gradually sub- 
eided, but are whitening. The sight seems ccrtaiuly very defective. 

0. S. Examination, July 1 1 , Disks greyish wliite, edges blurred. 
Sight much improved. Disclittrged ' cured.' 

48. Bi/droctphalus, injured diik». 

H. T., fet 8, admitted under the author into the Leeds Infirmary 
Jan. 12, 1 869. His head has been slowly enlarging for five or 
six years. At present decided hydrocephalus, but not extreme. 

0. S, Optic disks smudgy, as if there hod been extensive effusion 
in and near them some time ago. The evidence of interference is 
very decided, and the disks look grey, but the child is not blind. 
The father however, when questioned, says the child's sight U cer- 
tainly somewhat defective. 

49. UydTocephaltis, dtitmctinn ofdiikg and retina*. 

A. G , set. 5 months, admitted into the Leeds Dispensary 

on March 31, 1868. Has one brother, aged 2^ years, who is quite 
healthy. None JeaJ. Mother has a cough and ' is delicate.' 
Present child bom healthy. At two months old it ' began to roll 
its eyes about,' and the head began to enlarge. There has been no 
great disturbance of general health. The vision is supposed to be 
very defective or nearly absent. 

O. S. Both retinas show well-marked patches of exudation, 
Bome brown and dotted with pigment, others white. Disks both 
quite white. Tlie vessels do not aoem much changed, but the 
examination is difficult. 

50. Ilydrocephaliis, atrophy o/disk. 

James K , tet. i year, admitted into the Leeds Dispensary 

on July 27, 1868. Two or three months ago was noticed to be 
much ailing, to be restless and sleepless, and the head began 
evidently to enlarge. This has been especially noticed daring 
the last month. It is now obviously of too great bulk. The 
child is very irritable, but there is no marked vomiting. The 
brother died of 'water in the head and lung affection.' and 'thia 
is gottiug like liim.' Both children seemed healthy when bom. 
There are older children living, reported healthy. 
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O. S. Left disk only Been, as the child was very ' fractious ;' 
this disk was white and blurred at the edges. The retinal vesBols 
were large, but not very greatly distended. 

H 51. ffydroc^haliu, atrophy o/digks. 

W B. S , ttt II months. Admitted into the Leeds" Diepensary 

on Sept. 7, i868. The head has been noticed to be decidedly 
growing too large for six or eight weeks. Ten days ago occasional 
vomiting set in, occurring about once a day, and ' purposeless.' The 
legs seem weaker than natural. 

O. S. Both disks are whiter than natural, probably atrophic. The 
retinal vesaeU are full, and seemed to point to a past stage of con- 
gestion. 

This patient did not attend again. 
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EydroevpkaltiS, eommeneing change in dijikt and 
retinal vessels. 



Bt. 1 year and 9 months, was brought to the 
1868, with symptoms of hydrocephalus. The 
Bomewhat rapidly, the child's head having 



author on Oct. 26, 

disease bad come 

become evidently large within th 

vomiting for one month. Nutrition 

is not greatly increased in size, but i 

and the forehead is a little bulged. 

0. S. In both eyes there is somi 
vessels arc a little too large and sou 
disks are very pink, and the small vessels nearing the diski 
a little over an elevation on one side, showing a slight (leg) 
ischsemia papillse in both. 



four weeks. Occasional 
lomewhat impaired. The head 
decidedly larger than normal, 

vascular change. The retinal 
3 of them are tortuous. The 



I. BloTO on head, concuagion, left hemiplegia, paralysis of 
orbital muncles, optie jieuTilia, death, meningitis. 
A little boy, supposed to have fallen down stairs. When seen 
by Hr. Hutdiinson was wholly insensible; left limbs weak; of right 
eye the pupil is dilated, the ocular muscles all paralysed, the con- 
junctiva congcste<l, and there is neuritis of the disk. The bead had 
been Injured three weeks before marked symptoms of cerebral 
disease set in, though during all that interval he had been heavy and 
stupid, Then came on shivering, sicktiew, and constipation. Ha 
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died a few days after Mr. HutchinBon saw him. The family 
attendant, Mr. Owen of Lestherhead, made the autopsy, and found 
th&t there vraa, as had beea diagnosed, meningitiB at the base od 
the right side. 

Hutchinson, 'S. L. O. H. Reports,' vol. v. p. io8. 



SI. Blow on head toiUi erieJtet-haU, ttihtequent head gymptoms, 
menitiffilis (1), death. 

On the 30th of August, 1869, the author was requested hy Dr. 
Burnie of Bradford to see Master C, who was suffering from obscure 
head symptoms. I found a case which much resembled those which 
often follow railway and like accidents. The boy, who was na- 
turally healthy and strong, had been struck on the bead, when 
at Bchool, by a cricket-ball. This occurred during the spring half- 
year, about the beginning of May. He was felled to the ground 
and remained there, stunned ; he was lifted up and taken into the 
house, when he seemed to recover as from an ordinary concusMon, 
He seemed well for five or six weeks, when he began to droop. 
He was irritable, unable to apply himself to work, sleepless and 
moody. These symptoms got worse, and he was brought home. 
In addition to the above symptoms, he now complained of headache 
in the occipital region (where he was struck), and of nausea with 
Dccasioual vomiting. When I saw him, his general health, strength, 
uid nutrition hod failed so much tliat be was almost confined to 
bed, and could scarcely read the lightest hooks. He had never had 
any Btrabismus or convuUion, but had once or twice suffered from 
Btartings in the body and limbs. 

0. S. The pupils did not act well, but were equal. The veins of 
both retinas were very full, and a good deal of serous effusion in 
the inner half of both disks. Both disks were veiled with a film 
of serosity. 

I explained to the father that ophthalmoscopic signs were yet 
too Uttle understood to be of certain value, but that I believed 
there was serious head miBchief. This the event proved, for the 
boy died some weeks later with eymptoma of compression. No 
post-mortem could be obtained, 

66. Twa auea o/conmisnott wit/t amaurom. 
'(1) F, A., a locksmith, let. 3a, fell from a ladder upon his head 
six weeks ago. Was unconscious for twenty-four hi ' 
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s of the left eye tlieii set 



headache, but uo other palsy 
appeared. It would seem that the mischief lay between the eye 
and the chiasma. 

'(2) Miss E., st. tS, fell down three steps three weeks ^o, and 
was taken up unconscious, and remained for twenty-four hours. 
Then came on severe headache and spine-ache with paralytic symp- 
toms on the right side. The sight and mental faculties (nieniory, &c) 
also declined. On admission seems stupid, and takes no notice. 
Palsy of movenieut on right side. 

' 0. S. Both disks turning white. 

' No farther account is given.' 

Pagenstecher, ' Augenheilanstalt zu Wieabaden,' Part iii. i866, 
PP- 77. 78. 

K 66. Cimciuaion, amaurogU, meningitis f 

' A peasant, Rt. 55, fell fifteen feet on to a bam floor ; he was 
brought home and put to bed nnconscioue. This was six years ago. 
He recovered slowly and incompletely ; the head had suffered 
chiefly, and a depression remained. He had feverish attacks, 
with vomiting, dulness, and incapacity for work. His sight also 
failed, chiefly on the right side. When seen there was wliite 
atrophy of the right eye, and loss of the inner and apper quad- 
rant of the Geld of vision. The left eye seemed normal. There 
was palsy also of the right rectus intemuB. At the angle funned 
by the sagittal with the lambdoid suture on the right side of the 
skull was a depression the siEe of a gold piece, and one and a 
half lines in depth.' 

The patient seems to have obtained some relief from treatment^ 
and to have returned home, which suggests that the internal 
miscliicf was rather chronic meningitis than scterosis.' (T. C. A.) 
Pagenstecher and Samisch, 'Augenheilanstalt zu Wiesbaden,' Part 
, i p. 67. 

■ 67. Blow on bead, tumour of rigid posterior lobe, amblyopia. 
In the last year of the American war a man, tet. 33, was struck 
upon the head with a splinter of a shell, which stunned him. 

Mental defects, restlessness, severe attacks of headache, vomiting, 
and latterly strabiamus, were the chief symptoms which followed. 
In addition to these tlie pupils were dilated, and there was ambly- 
After death a clieesy saean wafi found in the upper part of 
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the right posterior lobe, which was glued to the membranes and to 
the oalvaria. The seat of this maee correepouded to the pUce of 
the blow. 

Lomax, 'Philad. Ued. and Surg. Reporter,' Jul; 31, 1869. 

68. Blcv} on htad, amawoeit, aviopty, KUrotis of brain. 

'A young lady, 8et, 15, received a tap rather than a blow on 
the right side of the head. It gave her at the momeDt rather 
Bevere pain, and for thii^y years she continued subject to headaches, 
commencing in the part stnick. She then, though naturally 
very lively, began to grow heavy, and Hometimes atupid and 
sleepy. For the last year and a half of her life it was difficult to 
keep her awake, but when she was awake, though it was but 
for half an hour, she displayed all her natural brilliancy of con- 
versation. She became completely comatose, and died convulsed. 
Her vision had become very much, though very gradually, im- 
paired. 

'Autopty. Bono, at part stnick, of very dark colour overaspace 
equal to a crown piece ; that part of the parietal bone being in fact 
transparent, and almost absorbed. Its dark colour was derived 
&om the homiBphere under it, which was black, and the dura mater 
was absorbed. The portion of brain under the injury was in- 
durated and scirrhous, and this change had taken place through 
the whole of the middle lobe of the cerebrum. The optic nerves 
were compressed and as flat as tape.' 

Quoted by Mackenzie, from Howahip's ' Surgery.' 

58. Blow on head, amaurosU, autopgy, sclerosU of brain. 

' A young gentleman, tet. 1 3, was struck on the right side of the 
head, and an obstinate wound resulted, and remained for six years. 
It then healed, and soon he perceived that his sight was feiling. 
He tlien became epileptic and blind. He was trephined, without 
discovering disease of scalp, skull, or membranes ; the pupil now 
became sensitive, apparently owing to the escape of some blood 
and serum, but blindneas remained. Fever now came on, and he 
died soon after. 

'AuUipgy. Cranium healthy ; so was the dura mater. Below the 
place of the operation the pia mater was found to have evidently 
suffered from chronic inflammation over a circumscribed space. On 
cutting into the brain it was found indurated to a considerable 
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degree, and tliis induration had extended itself to the whole of the 
miildle lobe of the cerebrum, commencing upon the surface of the 
hemisphere, anil passing through the brain down to the basia of the 
cranium.' — QuoteJ by Mackenzie, from Howship's ' Surgery.' 

60. Blow on head, aphasia, autopsy, scl&rotU of In-ain. 

Jolin W -, of Drighliagtou, was struck down in a fight, aod 

fell with the left temple upon an iron plate. He was stunned and 
sick, but waa able to walk home (about half a mile). Prom the 
moment of tlie fall he was dumb, and never for the reat of his life 
could say the coramoneat sentence. He waa otherwise bright and 
intelligont, and pursued his calling as a cap-hawker. He was under 
the author's observation for some time, but nothing wrong was to bo 
found save the scar on the temple and the aphasia. He could only 
say three or four words, and these he used quite in'eJevantly, About 
nine months after the accident his sight failed, and the diaka atro- 
phied, but he never became blind. He died about two years after 
the fall, having become epileptic about nine months before death, 
and hemiplegic on the right side about three months before death. . 
Dr. Sykes of Drighlingtoii was so kind as to make great effort* 
to get an autopsy, and he succeeded. We found no disease of 
bone or parietal dura mater. Over the upper part of the left 
anterior lobe there were marks of old meningitis with thickening 
and adhesion, and the whole of the lobe, including Broca'a con- 
volution, were sclerosed, and presented the miscroscopical characters 
of that change. The left striate body was much softened. The 
optic neiTca were decidedly atrophied, but not compreased. 



61. Fracture o/base o/skaU, retinal €• 

' The patient waa a mau who had a blow upon the head, by which 
the base of the skull was fractured. Jacob! examined the eyes 
Bevetftl times during life, and also after death. He found on the 
eleventh day aft«r the injury large yellowish white patches with 
small extruvasions of blood, and after death he noted conglomera- 
tions of granule masses in the middle layers of the same parts of 
the retina.' — Jacobi, A. f. 0. xiv-i. 147-149. 

N.B. I presume that Jacobi could not have overlooked albu- 
minuria had this been present, T, C. A. 
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62. Fracture of baif, I 
' M. O., ret. 23, fell heavily, face downwards, upon the psTement. 
TJnconBcioiiB for two days, although he was promptly bled. Left 
eye red with considerable aub-conjunctival hwinorrhage ; the apo- 
phyeiB aHcending from the left upper jaw presents a. diBlocation 
upwards, and projects near the punctum lachrymale. The bones 
of the nose are broken. Left eye blind and pupil dilated ; and 
at Grst the eye was prominent and tbe aixth nerve palsied. The 
check is inaeueible. The disk is atrophied. In one month health 
was rest<:ired, and the right eye remained good, but the left re- 
mained blind. Evidently there was a fracture near the forameu 
which gives passage to the o])tic nerve, and wbieh was tberebj 
compressed and atrophied.' — Galezowski, loc cit., pp. 141, 3, 

83. Fracture of base of shdl, ecckymoiU into raUna. 

' E. C., carpenter, set. 54, fell upon bis head two days before 
admission. UnconscioUEnees one hour, dizziness, and vomiting the 
rest of the day. There is mueh ecchymosis about the right fronto- 
parietal suture, at the root of the nose, in the eyelids, and con- 
junctivie. Bight eye absolutely blind. 

' O. S. Its fundus is so red that the vessels are hardly to be seen : 
at the inner and upper part of the disk is a striped haemorrhage ; 
it is oblong, and directed upwards and inwards, being to the disk 
as a tangent to a circle. Above and below it are two little whitish 
streaks due to slight infiltration around the morbid product. Disk 
intensely red, the vessels dilated ; one of them ends in the hemor- 
rhage which probably plugs its ruptured end. 

' There was a lai^ escape of cerebrospinal fluid. The man re- 
covered, but the eye remained weak.' 

BouBseau, ' Des Retinites secondaires,' p. 97. Paris, 1868. 



Q4. Fracture of the skuU, depressed, and probtAly compound; 
recover!/, followed by optic neuritis and atrophy. 

'Under the care of Dr. Slack, we saw a girl, set 22, who had 
become blind after a fall on the head. She st-ated that, Gve months 
before our visit, she fell and struck her head against some sharp 
portion of a wheel. She was insenaible for about two hours, and 
ber nose bled. A day or two afterwards her eyes t)ecame blood- 
shot. She was troubled with aiukness for several days after the 
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acddent, but did not eeem to have vomited blood. There was neither 
deafneas uor diachftrge from the eara. About four weeks after the 
accident she suffered fur several dajs &-om headache and gicknesB ; 
and about the same time her sight began to fail, the right eye being 
affected first. She slated that, simultaneously with the failure of 
the right eye, she partially lost power on the right aide ; but that 
she afterwards quite regained it. The left eye afterwards became 
affected in the same way as the right. She had no medical advice 
for the injury to her head, but stated that there was a wound of 
the scalp which bled somewhat. When we saw her there was a 
depreaaion, admitting the tip of the index finger, in the scalp, 
nearly over the supero -posterior part of the right parietal bone. 
She was quite blind. The pupils were widely dilated — the right 
somewhat more so than the left. In the right eye, the retinal 
veins were congested and somewhat tortuuua ; tbe disk was pale, 
and its matins very indistinct, from the existence of semi-opaque 
effusion, which, however, did not completely hide the vessels at 
any point. In the left eye there were a crescent and myopic re- 
fraction ; the retinal veins were markedly less distendeil than in 
the right eye ; the disk was quitfl white ; and there was no trace 
of effusion. 

' We are indebted to Dr. Haynes, the house-surgeon, for the 
opportunity of seeing this case.' 

' British Medical Journal," March 12, 1870. 

85. Abscess o/right li«mi»pliert, amaurosis, autopsjf. 
' A boy, tet. 4, under Dr. Peacock, had been ill three months 
with convulsions and subsequent left hemiplegia. He had also 
ptosis of right eyelid and dilatation of pupils ; tjie right eye was 
blind, and the left eye became enfeebled. He died in convulsions 
about three months later, the ptosis having disappeared. An 
abeeesa containing eight ounces of pus was found in the right 
middle cerebral lobe extending close to the convolutions. This waa 
surrounded by indurated tissue [the depth of which is not men- 
tioned] containing compound gvsnular coqiuscles, and a few similar 
corpuscles diverted in the right corpus striatum and thalamus. 
There was some sub-arachnoid effusion and lymph on the surface 
of the right hemisphere. Left side of brain, spine, and other 
organs healthy. Dr. Peacock remarked upon the perfect pre- 
servation of intelligence.' — ' Pathol. Transact.' vol. rvii 
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68. Abseeia o/ posterior lobe, hydrocephalus, ainauroait. 

' A young prl, tet. 5 years, was seized with general coDvnlsions 
eight days after the disappearimce of measles. 8he had headache 
on the right side, mouth drawn to the left, etrabifimus, aiid lefl 
hemiplegia. During a few days at fir^t she had thirst and heat of 
skin. The palsied limbs are coDtrad«d and etifT, the others con- 
stantly in movement. There was continual irritability, no stupor 
or coma, hearing good, sight gone, pupils dilated j the stntbisinus 
was of the right side, and eODYcrgent. Latterly there was iusen^- 
bility and stertor. Death in three months. 

'Autopsy. Dura and pia mater adherent on the right side. 
Right hemisphere bwoIIcd behind, the cerebral substance here being 
firm and leathery. The posl^rior lobe was almoHt filled by a 
globular Eac which can be eaaily separated from the cerebral 
Bubatance. It contained four ounces of laudable pus. The ven- 
tricles were distended with fluid.' 

Bat«raan, 'Ediaburgh Med. and Surg. Journal,' 1805, vol. i. 
p. 150. 

67. Abscess in riyht hemisphere, iwitro-retinitis. 

'A girl, ait. 12, was admitted into Oppolzer'a Ward in the winter 
of 1864. She bad received a blow upon the head which had pro- 
duced uncouBciouauess. Symptoms of cerebritis gradually came 
on, slowly increasing hemiplegia of the left aide, with convnlsious 
at first of the palsied side, and afterwards of both sides. Facial 
paralyses were noticed, sometimes on one side and soDietimes on 
the other ; the left pupil was dilated, and the superior and inferior 
recti muscles were weakened. Amaurosis set in suddenly, and 
neuro -retinitis was discovered. An abscess was found at the au- 
topsy, which was seated closely over the right optic thalamus.' 

Bencdikt, ' Electro-therapie,' p. 357. 

flB. Softening of brain, amaurosis. 

Bostan ('Recherches sur le Ramoltissement du Cerveau,' and ed. 
obs. ii. pp. 28-31) records a case of softening of the brain. "The 
optic nerves were flattened, dimiuished in calibre, in a state of 
atrophy, of reddish appearance, like a smnll arterial tube, and with- 
out any resemblance to the whitish cord which they ordinarily 
preaent.' 

Quoted by Lawrence, p, 501, who does not say more about the 
loftening. 
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Hemiplegia, conw-ltions, neuro-retinilis, death, 
msso^ejiludie aoflemng. 

'A soldier, let. z6, auiFers from constant paroxismal headache on 
right frontal region. la feeble and moves slowly. I)lind dear, save 
occasional hallucinationa. Recent amblyopia. 

' O. S. The retina near each disk bad lost its trauspareucy, 
and was grey and opaque, this opacity extending along the principal 
Teasels, and at times obscuriug them. Numerous retinal ecchymoaes 
were scattered about the disks, growing less fre([uont near the 
macula lutea. In the course of the next six months left hemi- 
plegia and convulsions were followed by death. A month before 
death there was no percejition of light, but shortly before death 
light was again perceived. There are no notes of subsequent ex- 
aminations with the mirror. 

' A aiopey. Softening and reddish grey discoloration first observed 
over email space in cms cerebri, just anterior to pons varolii Thia 
the finger readily followed, ^Ibout apparent tearing of brain tissue, 
anteriorly into the white suhstunce of the right hemisphere to the 
distance of two or three inches. On this side the optic thalamus 
and corpus striatum were so much Involved in the morbid process 
as to be scarcely traceable. The softest portions were pulpy but 
not fluid ; and irregular greyish, reddish, or dull white limited 
portions being also gelatinous and somewhat translucent. Under 
the microscope the principal and quite uniform appearances were 
broken down, curved, and distorted nerve-fihres, together with 
abundance of free fat granules distinct and agglomerated, rarely 
enclosed in cell walls. No pus or pyoid cells seen.' 

Drs, H. Darby and Upham, ' Boston Med. aud Surg. Jour.' v. 71, 
p. 31, quoted in ' Ophthalmic Review,' vol. ii. p. 78. 

70. Disease 0/ cerebellum, amauroiit. 

Boy, set. between 14 and 15 years ; very tall of his age. Until 
six months before death hod been quite healthy, living in south of 
England. No hereditary taint of any sort. Came to Manchester 
six months ago to enter business. A very quick, intelligent lad, 
very ansious to get on ; learning French, &c. ; growing very fast. 

Six months ago began to have occasional bilious vomiting, recur- 
ring every three or four days. Eyesight soon began to foil, and 
gradually, in course of three months, became totally blind of both 
«yeB. Flesh and strength gradually failed ; but no actual paralysis 
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took place to the end of life. Tranoc-like attacks occur 
twice a week, lasting from fifteen to forty minutes, with total in- 
aensibility, but without any convulBion, No irregularity of move- 
ment, st^gering (or titubation), occurred at any time, iior any 
priapUm. The trance-like attacks always followed the bilioua vomit- 
ii^ ; and all day after one of these attacks the lad would be heavy, 
dull, and indifferent, not originating any conversation, and without 
appetite or power to eat. On the days between these ' bad' days the 
appetite was excellent, or rather, voracious, and the intelligence 
remarkably brisk. He was cheerfijl, lively, laughing, wanting to 
be read and talked to, teaming French, and altogether remarkably 
quick and smart (this applies to the last three mouths of life). 
Hearing very quick, but the hearing of left ear somewhat impaired. 
The pulse quick but regular. Tongue in last three weeks (being 
the time he was under my observation) clean a,oi\ Jtery red, inclined 
to be dry, but never actually dry, so far as I know. Patient lay at 
this time with mouth invariably and continually open (gobemouche 
fashion) ; perhaps this bad something to do with the remarkable 
state of tongue. He kept bis bed for last three months of life from 
exceeding weakness and great emaciation ; nevertheless, he was 
taken homo from infirmary (2^ miles) in a cab, sitting up. He 
could sit up in bed to near the time of death. Skin dry. Urine 
contained neither sugar nor albumen. No chest symptoms. Occa- 
sional violent headaches occurred, but nothing remarkable or con- 
stant. He became insensible in last six hours of life. 

Died Nov. as, iS66. Aviopsy. All organs outside skull healthy 
(lungs, heart, liver, 4c.) Cerebmm also healthy, but cerebellum exten- 
sively diseased ; both lobes softened — spotted on the surface with 
small white spots — the left lobe Iws diseased than the right The 
right lobe gave way on removing ; its central parts were very soft, 
the white matter in places of consistence of cream. Tinder micro- 
scope the nerve fibres are found totally destroyed in the softened 
parts, and reduced to granular matter, with itmnense quantities of 
' granular corpuscles,' and also numerous free oil globules. The 
presence of 'granular corpuscles' could be traced into the crura 
cerebelli, mixed with healthy-looking nerve fibres. 

The white spots on surface were found to be masses of 'granular 
corpuscles.' 

There was general fatty degeneration of arteries at base of braio. 
Communicated to the author by Dr. Roberts of Maticbest«r. 
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Hcemorrhige jiressing wpon th« ckiusma, hlindnest, autopsy. 

' Mr, SteveoBon was called to attend a patient between forty and 
fifty years old, wlio wna found lying on the ground in an apoplectic 
fit. The pupils were dilated, and he was quite blind, but not 
destitute of sensation and feeling. He expired within twelve hours 
after the attat^k. 

' Aulopty, Decisive marks of meningeal congestion ; large accu- 
mulation of discoloured aeniui in the ventriclee, and a mass of 
coagulated blood so placed as to compress the optic nerves at tlie 
part where they decussate.' 

Mackenzie, ' Dtaeoses of the Eyes,' third ed. 1S40, p. 874. 

72. Headache, vomiting, antaumstt, hceniorrhage into 
various parts of encephalon. 
' A man, set. 32, wa§ seized at 10 a.m., while talking, with giddi- 
ness, headache, and vomiting. He died in eleven weeks. Am- 
blyopia noticed in three weeks ; eyes euimiued in tenth week, when 
latter stages of neuritis were found. No palsy, some slight mental 
confusion, which passed into stupidity two weeks before death. 
Autopsy : Large hnmorrli^e into middle cerebral lobe, and a few 
specks in corpora quadrigemina, 

Hughlings Jackson, ' R. 0. Hosp. Eeporta,' iv. 248. 
■I'iDr. Jackson regrets that further details are not in his possession. 

H 73. Old viiMoeephalic htenwrrliage, a/mauroii^, autopsy, cyst 
0/ thalamus and corpus striatum. 
' A woman named B — had suffered eight years before admission 
from right cerebral hfemorrhage, with left hemiplegia which passed 



'Twenty-five days before admission lost anew the use of the left 
limba. 

' On admission was found to be incompletely amaurotic. In a 
few days she died, and the right striate body and thalamiia were 
found to be occupied by a kind of cyst which was empty and 
flattened, and Borrounded by softened nervous matter. The crus 
cerebri is wasted, and also the lower etage of the pons, the anterior 
column of the coril, and also the optic tract,' — Lancereaus, loo. cit. 

Also another case, ibid., in which, however, a cyst occupying 
the same site and attended with amaurosis was probably the remains 
of a blood clot. 
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14l. HfxmorrhoLgty liemiplfgia, amaurosis, old clot near the 

thalamus. 

Decaufilet, set. 68, hacl an attack of right hemiplegia five years 
before admisBion, and his lefl eye was dim. He was admitted for 
bronchitis, and died in a few days. Atrophy of the left disk was 
seen with the mirror. 

' Autopsy. Heart hjrpertrophied. 

' Eneephahn. In the left hemisphere, just above the thalamus^ a 
portion of the small brain is " mollc-celluleuse," and of an ochrey 
yellow colour. There was no cavity. It seemed to be the remains 
of a haemorrhage cicatrised and coloured by altered blood. The 
optic nerve is atrophied up to the chiasma. The cerebral arteries 
are ossified.' 

Bouchnt, ^ Diagnostic des Mai. d. Systdme nerveox par TOphthal- 
moscopie,' p. 208. 

(No mention is made of the right nerve or disk, and I very much 
doubt the connection of this unilateral atrophy with the hsemorrhage. 
More details should have been given concerning the date of the 
loss of vision, and some other points. T. C. A.) 

76. Hcemorrhage into brain, hemiopia. 

Zagorski gives an account of a female patient, set 37, who pre- 
sented herself at the Eye-clinic in Basel with hemiopic deficiency 
on the right side in both eyes, and left facial paralysis and hemi- 
plegia. The attack came on suddenly with unconsciousness eight 
days before, and was clearly a heemorrhagic effusion into the right 
hemisphere. The deficiency in vision was completely restored in 

a few weeks. 

* Monatsbl. f. Augenh.* October 1867, pp. 322-325. 

Several cases of this kind are on record. There is one, for ex- 
ample, in Griife*s well-known lecture in the * Klin. Mon. Zehcnder/ 
of a man, set. 68, who suffered from apoplexy with left hemiplegia 
and hemiopia. The right half of each disk was found to be atrophied 
and retracted three years after the event, though five months after 
it no change in* the disks could be discovered. 

76. Clot in cerebellum, amaurosis. 

* A girl, aet. 18, ten years before her death, had an attack of 
apoplexy, the result of which was amaurosis without any other 
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paralj'siB, and habitoa] headache. An apoplectic cB.\iij r>{ old 
Btanding wo8 found in the right lobe of the cerebellum.' 

AnJral, 'Clin. Medicine.' Quoted by Dr. Hughlings Jackson, 
'R, L. 0. H. Reports,' iv. i8. 

77. Optic atrophy, 'sick Jieadachet,' pait hislory o/eer^rraX 

disease and Jits, aim of Cranaient hemiplegia, 

Margai-et S , set. 53, consulted the author at the Diapensaiy 

on March 3, 1868, for sick hcadachea. She did not compUin of her 
sight, nor did she allude to any more serioUB cerebral Bymptoma. Had 
1 not fortunately examioed her eyea, 1 should not have suspected any- 
thing more than neuralgia, and the case is published as a warning. 
The attacks of headache occur in one or other temple, and are 
preceded by a ' swelling of the vein (temporal artery, T. C. A.) aa 
big as her finger.' They recur about once a month, are attended 
with some nausea, and last about twenty -four hours. They generally 
set in at about z a. m. 

0. S. Both disks are atrophied, the more central parts being 
greyish brown, and the grey white atrophy invading from the 
circumference. Admits that her sight has grown worse of late. 

On further inquiry I find that she has been accused of failing 
memory. There was some little want of facial symmetry, the left 
side being a little the stronger. Tliere is slight ptosis of right eye j 
orbital muscles and iris normal. There is no evidence that this 
ia recent". At the age of 14, had ' water on the brain with inflam- 
mation,' for which she was treated by Mr. Qartick. Had fits 
occBuonally, ever since, until the change of life, about three or 
four years ago. Has had none since. Many years ago two of the 
fits left right hemiplegia, which lasted three days, and did not affect 
the speech. 

78. O^ic atrophy, probably preceded by gidiacuU neuritis, 

previovs htelory of hemiplegic attack, 

Hannah L , tet. 38, applied to the author by accident at the 

Iieeds Dispensary, instead of going to the room of his surgical col- 
iMgne. Complained on application (Fub, 17, 1868) of defective 
Tision, which had b^un to give her much anxiety. Her right eye 
utd to be the worse. 
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0. S. Eight disk much whiter than left disk and decidedly 
atrophic. Left disk whitish and rather blurred. Vessels yery 
abundant. 

This person applied entirely on account of her eyes, and it was 
only after a somewhat severe cross-examination, in which, however, 
all leading questions were avoided, that the following details were 
obtained. The case, like the former and the following one, is 
useful only as an example of the difficulties of medical ophthal- 
moscopy. 

Three years and a half ago suffered from pain in head for about 
six months. She then recovered, and three years after was again in 
perfect health, and sitting in her chair one evening, when she felt 
the left arm grow suddenly ' numb and weak,' so that her market- 
basket fell out of her hand. She tried to rise from her chair, and 
then fell all her length upon the floor. Says she did not lose con- 
sciousness, and tried ' to sam herself up' but could not, and her 
husband had to raise her. She was then hemiplegic The leg 
recovered in a day or two, but the arm remained weak and the 
fingers ' drawn up' for perhaps two months. She then completely 
recovered, and has since been in good health. So that it is only 
by an effort of memory that she recalls the above &cts. 

79. Amaurosis first unilateral, then bilateral, subsequent 

cerebral disease. 
This case is recorded for two reasons : first, to show, what I have 
said repeatedly in the body of the work, that atrophy of the optic 
nerve is often a forerunner of other symptoms of encephalic or spinal 
disease. MacCarthy was for a few months a porter at the Leeds 
dispensary, and then was suffering from atrophy of the left optic 
disk. The unilateral character of it was curious, and he was there- 
fore seen by Mr. Teale, Mr. Oglesby, and other observers. It was 
not until months afterwards that the other eye went in the same 
way, and now he began to have occasional 'bilious attacks,' head- 
ache, and vomiting. These, however, had so little unusual in them, 
that, interested as I was in the case, I should not have discovered 
this had he not been one day absent from his duties on account 
of an attack. Shortly after he left the dispensary, and a year 
or more must have elapsed before I espied him in the medical 
wards of the infirmary, under Dr. Heaton's care for manifest 
encephalic disease. He was suffering under considerable paralysis 
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of nil roar limba, and had headache and TomitiDg. The case is 
suggestive of cerebellai' disease ; but I need not enter into this, 
lis there is as yet no autopsy, and the pomt of iuterest — the long 
antecedence of amaurosis — is established. 

80. Aneimsm of anterior cerebral artery. 

A man, set. 37, became suddenly insensible while at work, but 
quickly recovered and resumed his work. In three weeks had another 
fit, and remained in stupor three or four days. Seems dejected, 
sallow, and morose, and compluiDS of vertical headache made worse 
by stfloping. Pupils dilated but act under light. Some days after- 
wards became suddenly comatose and stertorous, and died next 
morning. 

Autopsy. Extravasations of blood in various parts of encephalon, 
aud an aneurism of the right anterior cerebral artery the size of a 
hazel nut was found pressing upon the right optic nerve. It had 
burst into the lateral ventricle. 

As there was cataract of the man's right eye its blindness cannot 
be referred to the aneurism, but the case is usefiil as showing how 
Buch an aneurism may affect the optic nerve. 

Abbreviated from Mackenzie, third od. 1840, p. 877. 

81, Tutaowa of anterior lobe, meningitis, amaurosis, 
autopsy. 

Mrs. E. P. of Bamsley. Admitted into Leeds Infirmary under 
the author on Aug. 6, 187a. 

Family history good. 

Personal history good till three and a half years ago, when dull, 
aching, constant headache and morning sickness set in. Sight has 
been affected for about nine months, and has lately become much 
worse. She is now indeed almost blind, and has white atrophy 
of both nerves. A general weakness of the limbs without definite 
palsy came on at the same time and now continues. On admission 
she is incoherent in ideas, aud jumbles words. She speaks very 
slowly, but is scarcely intelligible. Died Sept 18, 

A utopiy. Two small superficial tumours, about the size of beans, 
in the anterior lobe of the right hemisphere. Brain substance 
around them much degenerated ; evidences of proliferation slight 
save on the surface. There is adhesive meningitis all over the 
anterior lobe both above and below. All the membranes are 
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Adherent to the orliital plates below, and the itdheeionB e 

far as the chiaEina, the Iogb of sight beiog due no doubt to »d 

adhesive basilar meningitis. 

82. Glioma of U/i anterior cerebral lobe, double optic n«urtfu. 

' A man, at 33, under the care of Dr. Ramskill, had conTulsive 
attacks ; he sofTered intense pain in his head, and there was double 
optic neuritis. It was almost certain from these symptoms tbftt 
there was intra-cranial tumour. He was doing very well, being 
nbout the ward. He had a good appetite, and was able to read, 
when one night he was seized with a convulsion, became very 
deeply comatose, and died in two or three hours. Dr. Sntton 
found at the autopsy a glinmatous tumour of the fore part of the 
left auterior cerebral lobe, with recent efiusion of blood to the 
extent of several ounces.' 

HugblingB Jackaon, 'Lancet,' Oct. 13, i86g. 

S3. Case of hydatid cyst in the right cerebral hemisphere. 
(Manchester Royal Infirmary, under the care of Dr. Moboan.) 
' The subject of this case was a little girl, set. 7, who was admitted 
into the Manchester Royal Infirmary on November 3 3, i86g, 
and died February i, 1870. At the time of her admission, it 
appeared that the patient had been ill for nine months, her illnesB 
commencing with conrulsive seizures. These seizures were huo- 
ceeded by paralysis of the lower estremities ; the pupils were both 
considerably dilated, though there was no paralysis of the muscles 
of the eyeballs on either aide. Her sight was much affected ; there 
was no apparent loss of cutaneous sensibility. During the last four 
weeks of her life she was comatose ; she l>ecame gradually weaker, 
and died Februaiy 1, 1870. 

' Iiigpeeliun sixty hours ajler death. — On removing the calvariom, 
nothing unusual was observed ; but, as soon as the dura mater was 
detached, a considerable portion of the cyst was seen lying imme- 
diately bolow it in the right cerebral hemisphere. On removing 
the brain from the skull, this cyst readily slipped out from the 
cerebral hemisphere, without discharging any of its contents. The 
cyst had occupied the anterior and middle lobe of the hemisphere, 
estending inwards to the lateral ventricle. A considerable portion 
of tlio cor])US striatum and part of the optic thalamus were ah- 
■orbed from pressure of the cyst. There was no softeuing or dis- 



CASES 82—85. 343 

eaae of any portion of the brain surrounding the cyst. There was 
no fluid in the right lateral ventricle ; hut that on the left side ' 
contained about an ounce of clear eerum. In other respects the 
brain was porfeetly heaUhy. The cyst weighed iSj ounces, and 
contained i8 ounces of clear fluid. The fluid had a fniiit alkaline 
re&ctioa. Specific gravity, loi i. Under the niicroscopc numerous 
echinococci and detached hookleta were founded.' 

' British Medical Journal,' June i8, 1870. 

84. Tumow ofmidtlle lobe, neurith, autopsy. 

An encysted tumour about the size of a niandurin orange^ and 
weighing three and a half drachma, was shown to the author lately by 
Mr. W. N. Price, It had been removed from Miss F., who during 
life had suflered from aneemia, and from much neuralgia in the 
head and face. She had also transient nnmbness of the nght side, 
with giddiness, some weeks before death. The only marked a)-mptom 
was blindness, which followed optic neuritis of both eyes. The notes 
of the autopsy are very inadequate. The tumour was found in the 
upper and outer part of the left middle lobe of the cerebrum ; 
' eflhsiou'likc lymph' surrounded it, and the brain substance was 
extensively softened. The tumour did not soera to be truly en- 
cysted, but was like a mass of old tubercle. 

A brother and a sister had died of tuberculosis. 

85. Htadaeht, vomiting, convvision, optic T^euriiig, hydatid 
of Itjl hemisphere. 

R. B., at. 8, had been ill eight or nine months with occasional 
headache. After an interval of some weeks the headache returned 
with great severity, generally coming on at 4 a. m. and remitting 
at 10 a.m., when there was vomiting. Weak sight six weeks befoi'e 
observation on April 9, 1867. Convulsions a month ago, and occa- 
aionaliy since ; obvious but slight weakness of right arm, side, and 
leg. Died in stupor, April 16. 

0. S. April 23. Disks dirty white, swollen; veins irregulw, 
partly buried in swollen disk. Disks no real boundary, gradnallj 
melting into fundus. (lachfemia.) 

Aviopay. Cyst In posterior half of left hemisphere, lined by 
gelatinous firm wall, one fifth of an inch thick. Wall tore easily, 
and was separable from brain substance. Lateral ventricles 
'dilated' (with fluid 1) and bones of skull tending to separate. 




Cavity extended forwitrda to tuiddle of ascending parietal convo- 
lutioQ and backwards to end of outer wall of posterior coma. 
Abbreviated from Huglilings Jackson, ' London Hosp. Reporta,' 



rot.! 



, p. 391. 



ae. Blow on head, tunumr of righl hemisphere, atrophy o/duka. 

Mr. Handcock has been so kind as to forward to the aathor the 
following notes of this case : — 

' I fear I cannot give yon very ample details in reference to the 
boy you saw with Mr. Teale and myself ia Accommodation Road. 
His name was John S., tet. 10^ years, and be died on September 
the i6th, 1867, one year and seven months after receiving a blow 
with a stone on the right side of the head. He had always enjoyed 
perfect health before that time j nor is there any hereditary ten- 
dency to scrofula in the family. Soon after the blow he began U> 
complain of pain in the part where be was struck, and in a few 
weeks the headache became at times so severe as to cause him 
to shriek with the severity of the pain. These severe attacks 
of pain came on every two or tiireo weeks, were attended with 
vomiting, and generally lasted a day or two. In the intervals 
he was able to walk nhoitt, but was observai to drag the left leg. 
He then gradually lost the sight of the right eye, and the pupil 
became fully dilated. During the last nine months of his illness 
he became hemiplegic on the left side, lost power over Ivis bladder, 
and became totally blind. His hearing was preternatural ly sharp, 
and his memory was not much impaired.' 

Wlien seen by Mr, Teale and myself, the optic disks were quite 
atrophied, We found a tumour, a loosely-built sarcoma, in the 
posterior lobe of the right hemisphere. It was about the size of s 
pigeon's egg. The brain around for a short distance was softened, 
but the rest of the encephalun and the membranes were healthy. 

87. Tamour of hast of eneephalon, blindness of right eye, avtopty. 
This case is related by Dr. Q. A. Rees in the fourth volume of 
the ' Pathol. Transactions.' It cannot be cited as an instance of 
unilateral optic change, as the mirror was not used. The right eye 
was blind, and the state of the left is not mentioned. It is a 
remarkable instance of the way in which such tumours grow and 
involve successive parts. It was pear-shaped, about 3" long, and 
i" at its greatest diameter. The right optic nerve was lost, the 
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; waa aSherent to the Bide of the tumour and considerably 
diverted. It seems, from the rigidity of the arm observed at the 
outsat, to Lave eommenceJ near tlie right cms cerebri, and aa 
it extended itself forwards bo it involved the optic nerve, the third 
pair, the right olfactory lobe (also gone), iind the grey matter of 
the right anterior lobe, as waa marked by loss of vision, strabismua, 
and Bubaequently impaired intellect. 



8S. Tumour of erne cerebri, double optic 

A boy. Get. 9, was under Dr. Hughlings Jackaoii's care at the 
London Hospital, for paralysis of the third nerve on one side, and 
hemiplegia on the other. These symptoms had come on slowly 
with headache ; and there waa a double optic neuritis. He died 
during the night, of effusion of blood from a tumour of the cnia 
cerebri, which caused the paralytic symptoms. The palsy of the 
third nerve on one side, and of the ann and leg on the other, 
pointed to disease of the cms cerebri. The gradual onset of the 
paralysis, and ita complication with optic neuritis, made it certain 
that the disease was of some coarse kind. The age of the patient 
rendered it most probable that this coarse disease waa tumour. 
His sndden death led to the inference of haemorrhage from tumour. 
Hughlings Jackson, 'Lancet,' Oct. 23, 1869. 

N.B, I have been so fearfiil of leaving ray main subject, that I 
have not discussed points in diagnosis of tumours which were not 
ophthalmoscopic. I may say, however, that I have twice seen 
sudden coma and death following some convulsions in cases of 
simple tumour without htemorrhage. Such a case, for instance, ia 
recorded in the 'Catalogue of S. Geo. Museum,' No. 187, p. 392. 

88. TWkhw o/eorpora qwtdrigemina, amavrosie. 

'K S., set. 37. Amblyopia one month with headache, both eyes 
being aflected. She could only count figures close at hand. The 
disk was greyish and very prominent, its margin invisible. Veins 
moderately congested. Iodide of potassium ordered. In a short 
time she was blind, and in a few weeks vomiting, voracity, consti- 
pation, and dysuria set in, with attacks of loss of consciousness and 
slight twitchings. There waa gradually augmenting deafiiess, and 
towards the end she was violently delirious. She died four montlis 
after admission. The state of the pupils is not mentioned. 

' Aulnpsy. Great and general congestion both of the sinuses and 
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of the brain. A neoplasm extends from the corpora quadrigemina 
into the interior of the pons varolii. The region of the corpora 
quadrigemina consists almost entirely of connective tissne; this 
proliferation has no distinct limits where it extends into the pons. 
Scattered through the neoplasm are the elements of tubercle/ 

W, Wagner, *Klin. Monatsbl. f. Augenh.' 1865, p. 159; quoted 
in ' Ophth. Review/ ii. 404. 

00. Amcvu/rosia with dilated pupils f general pdUy, tumowrs of 

corpora quadrigemina. 

'A man, set. 30, had complained for a year of severe headache, 
loss of memory, dimness of both eyes, and faintness. Aspect 
cachectic, dull in reply, pupils much dilated and sluggish, all 
objects appear misty. Gkiit feeble, and is soon wearied, hand- 
pressure weak, drowsiness alternates with twitchings of limbs 
and objectless cough. In a few days sank into a stupid state, 
and died completely paralytic. 

^Autopsy. Inner membranes infiltrated with serum, convolutions 
flattened, ventricles distended. In corpora quadrigemina a medul- 
lary growth about the size of a nut, which separated the thalami 
from each- other and sent a small conical process into the fourth 
ventricle.* — Rosenthal, * Nervenkrankheiten,' p. 83. 

91. Tumour of crus cerebdli ad pontem, neuritis, autopsy. 

A man, set. 37, came under Mauthner's care with a fully de- 
veloped neuritis in both eyes ('in beiden Augen das voUkommen 
entwickelte Bild der Neuritis ' ). His sight was tested and found 
to be perfect. This man enjoyed fiill acuteness of vision (' dieser 
vollcn Sehscharfe erfreute ' ) until the end of his life. He died sud- 
denly. A tumour was found (a sarcoma of the size of a walnut) in 
the right crus cerebelli ad pontem, together with a considerable 
dropsy of the ventricles. Papillary neuritis was found, with thick- 
ening of the connective tissue, the layers of the retina up to the 
papilla being normal. — Mauthner, * Lehrbuch,' p. 293. 

92. Tumour ofcereheUum, tschaemia papiUas, venas Galeni turgid. 

Dr. Simpson, of Manchester, read notes of a case of cerebral 
disease of much interest. The patient was a boy aged 14, who, up 
to the end of 1869, had enjoyed good health, and whose family 
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histoty was satisfactory. About CliristmaB, lie began to complain of 
severe shooting pain at tlie back of the head, intermittent in cha- 
racter, and at tiroes go severe as to tiiake him ecream out. Soon 
aflerwarda be began to vomit ; at first in tlie morning, bnt subse- 
quently also after his meals, The vomiting waa unaccompanied by 
nausea. His bowels became very costive. He continued in this 
state for some time, when, about the middle of April, he began to 
have a dull, heavy expreseion, and also showed some difficulty in 
walking and articulating. It soon became evident that his eight 
was becoming impaired, and though lie remained fairly intelligent, 
hia memory became very defective. There was slight parulyais of 
the internal rectus of the left eye. The symptoms gradually became 
worse. TTia g&it was not that of paralysis, but of want of co-ordi- 
nating power. 

O. S. On July aj, his eyes were examined with the oph- 
thalmoseope by Mr. Windsor, who reported a large and swollen 
condition of the optic disk, with no distinct boundary, a Bwollen 
and tortuous condition of the veins, and other evidence of intra- 
cranial pressure. His progress was steadily downward, and he 
died on September 17, comatose. At the post raorlem exami- 
nation, the head only could be examined. The veins of the dura 
mal«r were turgid, and the visceral arachnoid rather thick and 
opaque ; and there were several ounces of slightly turbid cerebro- 
spinal fluid. There was a little lymph about the optic commissure 
and anterior margin of the pons. The venie Goleni were very 
turgid. The whole brain substance was softened, particularly the 
parts at the base. Both lobes of the cerebellum contained numerous 
yellow masses of tubercle, varying in size from a pea to a marble. 
No tubercle was found elsewhere in the brain, and during life there 
was no evidence of its presence in any other organ. Dr. Simpson 
referred to the ({uestion of diagnosis, and discussed particularly the 
differential diagnosis of tubercle and hydatid cyst of the hrain. 

'British Med. Journal,' Oct 32, 1870. 



B3. Palsy of recti KCtomt, ) 



o-retinitis, <Ieat!i, tumour 



' Franz Kothasek, typesetter, ret. 38, admitted into OppolKer'a 
wards on Feb. 13, 1865. Headache some years. Severe headocha 
in forehead, temples, and occiput for seven weeks. Vomiting 
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for eight days, amblyopia, which set in suddenly, for five i 
Right eye quite blind, left highly amblyopic. 

' Dizziness prevents hia standinfr. Pulse 135. 

' 0. S. (by Dr. Rydel). Bilateral neuro-retinitis, with numerous 
oval htemorrbages, especially in right. Disks swollen, turbid, 
blurred. Both external recti palsied. 

' Improved on galvanism of the sympathetic. 

' In the summer and autumn returned with headache, and 
tubercle of lungs and larynx. Weakness of extremities without 
deficit* paUy came on, and death took place on December 23, 

' AutopBi/. Besides tubercle elsewhere waa found in the h«ad — 
calvaria thick and compact ; dura mat«r stretched, inner mem- 
branea rather infiltrated with serum and easily removed. Brain 
Bomewliat moist and firm. Lining of ventricles thickened and half 
an ounce of serum in the cavities. lu the lower half of the left 
anterior portion of the pons a round firm checBy tubercle the size 
of a cherry. The lump had penetrated to the base, and had grown 
from the deep transverse layer of the pons and pressed aside the 
strands of the pyramids without destroying them.' 

Benedikt, ' Elektrotherapie,' pp. 257, 258. 

04. Railway accident, changes in thefundtis, ambli/apia, 
spinal injury. 

Mr. C. was seen by the author in consultation with Hr. Teale of 
Leeds, the late Dr. Garlicfc of Halifax, and Mr. Hiley of Elland, on 
Jan. 18, 1S68. In March 1S67 he had received a concuaaion in a 
railway accident, which caused some unconsciousness and some in- 
jury to the spine. Soon after, his sight, which was of much import- 
ance to him in business, began to fail, When we saw him he had 
fever, great dizziness, some delirium, some incontinence of nrine, 
sexual impotence and priapism ; also severe shooting paina in the 
legs, which however were not palsied. He had two definite and 
acutely lender points in the back, one about the seventli cervical 
vertebne, the other over the last three lumbar vertebrse. 

0. S. Pupils equal and sensitive to light. Reads large primer 
with difficulty. Fundus in both eyes very much altered. There 
ia no trace of a disk, the whole of this region being of a reddish 
injected appearance, the red in the right eye having a daffodil tint 
— a sort of yellowish ])ink. The retinal veins were full and dark, 
and the arteries, ae such, were indistinguishable. 
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8S. 'Railway accident, npinal injury, vascularUi/ of diaka. 

Mr. L was a patient of Mr. Seaton of Leeds, and was seen 

likewise by Mr. Teale and the author. The case was a most intercBt- 
ing one, and will I hope be published by Mr. Seatoo. It is only to 
the point at present to say that when we saw hini together he was 
utterly paraplegic both of motion and aeusatiou, and in daily fever. 
The cerebral functions were also much disturbed, hallucinations 
and delirium being very frequent. There were the two tender 
points on the spine, which are so commonly found in these cases, 
namely, one in the lumbar, the other in the tower cervical and upper 
dorsal regiou. I saw him two months after the accident. 

O, S, Both retinas were hypervaacular, the disks were slightly 
veiled by exudation, and their edges thereby also a little dimmed. 



S6. Railway conoiam^m, atnhlyopia, suffmed diskg. 

Mr. S. was seen by Mr. Teale and the author on the ajrd of 
August, 1866, and the fundus was drawn by Mr. Aldridge. 

Five weeks before, be bad a concussion in a railway accident, but 
did not seom tti be much hurt at the time. He believes now that 
his back was struck, nnd it is very tender to pressure over the sixth 
and ninth dorsal vertebrse. He is now depressed, confused in mind, 
and easily fatigued. After talking to us for half an hour, his words 
run into one another. 

His sight, exceUent before the accident, is now dim. He cannot 
read No. i Jager, but reads No. 3 with difficulty, aided by a No. ao 
convex lens. Soon after the accident hia pupils were dilated and 
slu^iflh. At present the left pupil is normal, but the right dilated, 
and acting slowly through the medium of the left. 

O. S. Right eye. Disk suffused, no margins visible, some oedema 
about and upon the disk, veins of retina tortuous, those passing 
downwards very tortuous. 

Left eye. As right, except that the vessels of the retina, though 
full and dark, are not tortuous. 

1 never saw this patient again. 

87. Injury to neck, paraplegia, hypercemia of optic disks. 

S , of Kippax, came to the author at the inRrmary, 

complaining of palsies which had followed a blow on the head. 
Finding that the palsies were spinal, it was soon made out that the 
blow on the head was the result of a heavy fall upon it, the fall 
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severely twisting and Bpraiuing tbe cervical vertebrte. 
fourth and fifth vertcbrse there was tbickening and much tendemesB, 
of which he was aware, but bad not supposed it to be of importance. 
He was weakened in arms and legs, and had abnormal sensations. 
There was occanional priapism and vesical deraiigemenL The caae 
closely resembled a common kind of railway injury. 

0. S. About five weeks after the injury both disks became hyper- 
eeniic and somewhat sufiiised, tbe whole of this part of the fimdua 
being of a uniform yellowish red. The disks wore indicated by the 
convergence of a number of new small veins. The field of visioD 
was not contracted, but perception waa decidedly diminished. 

9B. Cartel of the gjnne, cerebrospinal meningitis. 

The nest autopsy was on the body of a female who had been for 
many months in the hospital suifering from psoas abscesB. On 
opening the head, the arachnoid api)eared greasy, and a quantity of 
pus waa seen running along the up[>er part of the hemispheres ; 
and there was a quantity of puriform -looking lymph under the pia 
mater at the base of the skull between the optic commissure and 
the medulla oblongata. The brain -aubatance was firm, excepting the 
parts forming the lateral ventricles, the fornix, the septum lucidum, 
and the surfaces of the corpora striata and optic thalami, which were 
softened ; and there was an excess of fluid in the lateral ventricles. 
The softening of these parts, and the quantity of lymph at the base 
of the brain beneath the pia mater, looked, at first sight, like taber- 
cular meningitis ; but the pus seen ninuing on the lateral parts of 
the hemispheres were unlike tubercular diseafie. Tbe membranes 
were carefully examined, and no tubercle was present. As there 
was no disease of the brain -substance or tubercle in the membranes 
to account for the pus being beneath the pia mater, it was sus- 
pected that tbe diseoae had extended upwards from the spinal 
canal. On examining Ibe spinal cord, a quantity of purifonn 
lymph was seen extending from the lumbar region to the base of 
the brain, and the bodies of the lumbar vertebrte were in the con- 
dition known as caries, and in the substance of each psoas muscle 
was a collection of pus. 

About two days before this patient died, she complained of great 
pain across the forehead, and vomited ; delirium of a very active 
kind Bet in ; there was retention of urine ; the patient was wej 
restless, and moved her arms and legs about a great deal. Con- 
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Bidering the great amount of disease all around the cord, it is in- 
tereatiDg to note that there waa no marked or complete paralyais : 
at the same time, it must be rciiiemhered tliat the surface of the 
cord only was afiected, and that ita substance was not softened. 
' British Medical Journal,' July a, 1870. 

09, Spinal disease (caries), hyi>ercem,ia 0/ disks. 

C. 8., Bet. 37. Admiltetl under the author's care October 16, 1868. 
Three years ago, when in health, was struck with a brush handle 
on back of neck. Some few weeks after, much stifFncBa was noticed, 
and intense pains striking down into both shoulders and arms and 
up the occiput to the vertex. A tumour was then said to have 
appeared at the hack of the throat, which caused difficulty in 
swallowing and regurgitation of fluids through the nose. This 
swelling ' burst ' and disappeared. He remained some weeks under 
observation, during which time the arms became much palsied and 
the legs rather weak. He had intense occipital and vertical head- 
aches, with vomiting. There was thickcaing and tenderness over 
the middle cervical region, and he referred the pain of movements 
to this part. He obt^ed little benefit, and we lost sight of him 
after about live months, his state being decidedly worse than on 
admission. 

0. S. During all this time both disks were highly hyperoemic 
and troubled. Margins invisibl& Retinal veins large. No marked 
prominence of disks. There was some deficiency of visual power 
with small types. The right disk was always rather worse than 
the left. Pupils a little dilated. 

100. Spitial disease, with optic signs. 

B. B. A , »t. 3^, 12 East Street. Leeds Infirmary, April 13, 

1868. Pale, weakly child, with somewhat scrofulous history. Sis 
months ago an enlargement appeared in the lower cervical region 
of spine. There is now great distortion there, bringing the third 
and seventh cervical spine up to the occiput There is much 
neuralgia, and some weakness of all four limbs. Has one or two 
enlarged glands under neck. 

R. Veins decidedly large, but not very dark, and the disk looks 
misty. The edges can however be made out. 

L. As B., except that edges of disk cannot be seen. The disk 
is not however much swollen. There is a decided amount of light 
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aufiiiBioii without anj very dense opodty over a wide belt of 
retina. 

The sight ia reported to be decidedly affected ; the child thiska 
there are ' clouds iu his ejea,' aa hia mother says, But he can dia- 
tiDguisb objects well enough, 

101. Injury to nape, dUease ofverUbrce, palsy of aympaOittk 
Tierve, ophthalmic eignt. 

Johimy was long a favourite ijatient under the author's 

care, and his symptoms were must interesting. Struck by a big boy 
upon the 4-6 cervical vertebrte, hia strumous habit wtis unable to 
repair the mischief, and caries set in. Paraplegia of arms and legs 
&nd bladder then appeared, and the body wasted below the scat 
of injury. Some weeks after appeared also palsy of the left cer- 
vical sympathetic. This depended upou the pressure of morbid 
products, and varied therewith. During three weeks it transferred 
itself to the other side, the left side symptoms disappearing. These 
on either side were beat of cheek and ear, often amiiuuting to an 
excess of 5° or 6° (C) over the other side, hypcrsemia of the same 
region, and undilateablc pupil. A month befure the ajipearance of 
these changes, the ophthalmoscope had showed injection and slight 
Bultusion of the disk and neighbouriug retina. These appearances 
remained constant, and showed no variation with the inconstancy 
of the heat and hyperemia of the neck, cheek, and ear. 



] 



102. Myelitis, subaeque7it atrophy of di»ks. 
Christopher B., set. 26, admitted under the author's care on Nov. 3, 
1866. He was a long time under notice, and the case excited much 
interest, as he undoubtedly sufTercd from severe acute myelitis, 
with bed-sores and complete paraplegia, and yet recovered. The 
bed-sores began to heal about Dec. 4, and during the many fol- 
lowing weeks he slowly regained power. As he regained power 
hifl optic disks began to whiteu and the vessels to wane. This 
atrophy, howe^-er, seemed not to progress into the third stage, not, 
that is, during the few months he remained under observation. The 
field of vision was lessened decidedly, but central vision remained 
fairly good. He was imable to read the newspaper, however, for 
more than a few minutes, and he had some teasing scotomata. We 



lost dght of him about the middle of 1867. 
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108. Chronic disease of the cord, atrophy of optic disks. 

R. B. was sent to tie author by Mr. Sedgwick, of Boroughbridge, 
on June 3, 1869, complaining of paraplegia. It was ineompleto, but 
sensation and motion were both decidedly impaired. Win symptoma 
set in about twelve niontlis before. He now reeled in hia walk, and 
tbe bladder waa partially palsied. There were no epeeial Bymptoms 
of locomotor atasy. 

O. S. Atrophy of optic neiTes in both eyes. Central vision 
Bomentiat impaired, and visual field contracted. VeBBels small and 
waning. No evidence of foregone neuritis, acute or chronic. 

Improvement of both eight and legs under careful Faradisation 
and the use of iodide of potassium. 

■ 104. Paraplegia, hifpereemia of disks. 

" Ann C , Eet. 50, admitted under me on Sept, 4, 1868. 

Debility for two years, and some loss of appetite and flesh in con- 
aequence of a severe fall, which hurt her back in upper dorsal 
region. No local weakness till four months ago, when numbness 
and pricking with weakness invaded the legs, and extended to the 
lower part of the trunk. At the same time shooting pains down 
biitk and legs, like those of ataxy, set in; they also passed down 
lefl arm. On admission, there is a point of the spine about the 
first two dorsal vertebne which is acutely tender on pressure. No 
distortion, unless some prominence of the spines. There is decided 
weakness of both legs, though she can stand; also of left arm. 
Sensation to touch deficient ; feels as if walking on wool. No 
marked ataxic symptoms. Left arm feels 'as if covered up.' 

0. S. Examination on admission. Right optic disk aufliised and 
pink, edges invisible, retinal vessels natural in sise. Left optic 
disk as right, but not quite so much disordered. Pupils not con- 
tracted. 

O. S. Examination three months later. Disks have been gra- 
dually changing from red suSiision to greyness. Edges still invisible. 
Vascularity less. Now there is weakness of both arms, and fre- 
quent spasmodic contraction of left ami. She left the house, and 
has since disappeared. 

106. Locomotor ataxy, ehrortic optic neuritis. 

Jane F , set. 38, was admitted into the Leeds Infirmary in 

January, 1868. She has lancinating pains and loss of sensation in 
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the feet and lower legs, as tested by the compasses, ic. She feels 
SB if she were walking on cuBliions, and is scarecly conscioua of any 
inequalities in the ground on which she walks. She loses her legs 
in bed, especially if they be crossed. She can walk with fair 
readiness and speed, if she may look at her feet, and may run the 
tips of her fingers along the wall. Put her feet together and she 
totters ; cloae her eyes and she falls. There b little or no loss of 
muscular power. She says she has no loss of vision whatever, nor 
does she seem to have on testing her with types. The pupils are a 
little contracted. On dilatation, I found the disks whiter than 
natural, the veins a little larger, the arteries smaller, and decided 
marks of exudation both on the margins of the disks and dotted 
closely around them. Mr, Teale kindly verified this observation 

lOfl. Neuralgia, vntk evidence of disturbance of eeroieal tymjM- 
thetic, dieks jwrmal. 
Mra M. A. J., »t. 36, came under the author's care in June, 1868. 
For five years has been subject to the exhaustion of bleeding piles, 
which are now cured. Three years ago suffered also from an attack 
like the present. Four months ago was confined, and is suckling 
the baby. 8he now suffers from very intense paia in aU branchea of 
the fifth nerve on the right side. When tbc attacks come on she 
baa (as we have many opportunities of seeing) a contract«d pupil, 
and she sweats profusely (to her own great annoyance) on the right 
face, neck and shoulder, so that water runs off her and weta all the 
clothing in this region. The sweating and pain are generally syn- 
chronous, but not always. The right vocal cord ia also paralysed, aa 
Been with the laryngoscope. Under the use of hypodermic morphia 
and of quinine, with iron and valerian, she improved much, the 
pain departing first. A numbness of the right side of the &ce 
outlived the pain for some weeks, and the unilateral sweating also 
occurred occasionally without pain for some time. 

0, S. The disks, dilated with atropine, were repeatedly examined, 
both during the paroxysms and between them, but never detected 
anything abnormal, unless it were some degree of persistent anaemia, 
which was visible also in the mucous membranes and elsewhere. 

107. SearUtina, Bright's ditease, retinitia, recovery. 
' A lad, at, 1 4, had suffered from scarletina, Bright's disease, and 
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retinitis bix years before ; at that time the visual power was onlj 
quantitative. A year later be appe-ared healthy, and by meana of 
weak coDTex glasses was able to do school tasks. No change in 
vision has occurred during the last four years. He is now a 
powerful atbletic boy, and the heart and urine are normal. The 
visual field is normal. The remaining amblyopia, which was accu- 
rately noted, was accounted for by the dull white colour of the 
disks, which ore indislinct ; around tbem is a dullish white ring 
with some white patches at its edge. The rest of the fundus is 
Dormal.' — Hiiring, quoted in the ' 0[>h. Review,' i. 159, 

lOB. Sem'telina, albuminuria, retinilit. 
(Under the care of Dk. Russell, of Birmingham.) 

' A man, let. 34, was admitted February, 1869, with symptoms of 
four months' duration, dating from an attack of scarletina. He 
continued under care till the end of September, when be left im- 
proved. His symptoms were, aniemia, considerable anasarca, with 
tendency to efiiision into the cavities. The urine was copious, at 
times reaching seventy ounces; specific gravity 1012-20; the 
albumen from one-fifth to two-thirds the hulk of the urine. The 
urine presented sometimes intracellular transparent caste ; some- 
times a copious deposit of fibrinous casts of small and full size, with 
numerous fat-cells. At his admission he read Jager's No. i 
brilliant. 

O. S. 'Examination, March aoth. — The retina was bluish white 
and ledematous. Tliere were several small glistening specks around 
the yellow spot. The veins were tortuous and swollea 

' April 34th. The changes in each eye had advanced consider- 
ably, especially in the left, where the disk was scarce distinguish- 
able, except by the entrance of the vessels. There ' 
minute hemorrhages, and white glistening spots, chiefiy around 
the yellow spot and the entrance of the optic nerve. 

■ May zoth. The outline of the left optic disk bad cleared, but 
that of the right eye was so obscure, that it could scarcely be made 
out There were blood-specks and white spots. 

' Sept. 13th, Both disks were obscure ; the veins full and tor- 
tuons. The left retina was so much flecked with small glistening 
white specks as to seem dappled. Here and there were traces of 
old extravasation.' 

' British Medical Jourmil,' January 15, 1870, 
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109. AUmminut 
Edward Thonioa H , let. 40, ' 



t, reUmti-t, 

LH admitted, July 1867, ander 
Dr. Johnaou, with Bright's diseage. He applied on October 34 
to Mr. Soelberg Wells about bis sight, which had begun to fail for 
about two months. On examination it was found that it was 
greatly impaired, for with the right eye he could only read No. 20 
of Jiiger's test tj-pea, and with the left No. 19. A strong canTex 
lens (No. 5), enabled liim to read No. 6 indistinctly with the right 
eye, and No. 4 with the left. The field of vision was relaU-roly 
good in each eye. The refracting media were transparent. The 
ophthalmoscope revealed the existence of well-marked nephritic 
retinitis. In the right eye, the optic disk was somewhat opaque 
and indistinct, and its outline irregular and ill defined. The 
opacity of the disk was due to an inflammatoiy infiltration, which 
extended to some distance (three or four times the diameter of the 
disk) into the retina ; the latter being here also studded with 
numerous irregular white patches and dots, more especially towards 
the region of the yellow spot. At the latter point were seen the 
peculiar brightly-shiuiog stellate spots, which are so often observed 
in the retinitis of Bright's disease. The retica! veins were dilated 
and tortuous, hut not to a very eonsideral)le extent, whereas the 
arteries were markedly attenuated. Numerous small striated blood 
efiusions were strewn about the retina and optic disk. The con- 
dition of the left eye was very similar in appearance, excepting that 
the peculiar white stellate dots in the region of the yellow spot 
were absent, and the extravasations of blood were not numerous. 

!fote hy Dr. Johnson. — 'This patient had general dropsy; the 
urine contained a large amount of albumen and numerous oily 
oasts and cells. I have no doubt that the case was one of largo 
white fat kidney, but the man left the hospital shortly before his 
death, and no p. m, was made.' 

Communicated to the author by Dr. Johnson. 



110. AButninuria, retinitis, autopsy. 

(Under the care of Da. Russsll, of Birmingham.) 

'A man, at. 29, first came under notice in January 1867, when 

his symptoms were of six months' duration. They were not per- 

maueutly relieved till the end of the year, and again manifested 
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Eiiemselves in October 1868, after a period of fair heFiltb. He was 
again admitted in January 1869, and died on June i. He liad 
epistaiis at an early date in his diseaBe, and again the day after his 
Becoud admission in January 1869. He first observed his sight 
to be impaired at the end of 1868, His work, being of a very 
delicate character, aETorded him a fair test. He found that the 
point of the pens on which he was operating looked twisted. It 
however appeared that faulty accommodation was concerned in the 
defect, aa hia surgeon, Mr, Tiggins, always found hia pupila much 
dilated, and was able to improve his patient's vision by employing 
the Calabar bean. The same condition of pupil was apparent at 
hiB admission, with very defective sight. 

0. S. 'Examination, January aist, 1869. — The outline of the disk 
wag indistinct ; the vessels diminished in number ; the veins rather 
full. There were many email patches of extravasated blood in the 
superficial and deep layers of the retina. Shining white spots, 
irregular in siae and shape, were scattered over the retina, and 
there were also patches of degeneration. 

' Examination, May loth. — There was hemorrhage beneath the 
conjunctiva of the right eye, covering half the globe. The optic 
nerre waa whiter than natural. The arteries were small ; the 
veins full. The white glistening Hpecks were especially abundant 
around the yellow spot. 

' Auto-psy. — His kidneys presented a rather early stage of the 
granular fatty degeneration of Johnson, presenting single coils of 
tubes filletl with oU, and hypertrophy of the small arteries.' 

Dr. Russell adds in a private letter to me : — 

' Birmingham, January 22, 1870. 
' Deak De. Aij.bdtt. — I Was unfortunately prevented from being 
present at the post-mortem, but received the following particulars : 
" Kidneys somewhat larger and heavier than natural ; capsule peels 
off easily, surface smooth, pale fawn coloured. Heart — left ven- 
tricle thick, pale fawn coloured ; cavities of both ventricles dilated." 
Sony that they neglected to weigh the organs.' 



Ul, Gramdar kidneys, hypertrophy of left renlriele, arterial 

degeneration and dilatation, retinitis. 

Mrs. A., «t. 46, a patient of Mr, S. Hey. Noticed one day, 

afUr some estra-exertion, that she had a pulsating swelling in the 
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neck, t wna requeetetl to see her in conBoltatlon with Mr. He;. 
She hod a vcty sallow aspect, was ill-nouriBbed, skin horab and 
wrinkled, urine abundant, of a low epecitic gravity, and containing 
email quantities of albumen. A pulsating tumour was present 
in the right neck above the collar-bone, and its percussion duluesa 
extended downwards over the upper third of the sternum and for B 
finger's breadth to the right of the ateraum. The swelling was of 
veiy variable size, and greatly receded when perfect rest was ob- 
served. It was always present, however, to the extent of a finger's 
breadth above the right collar-bone. The swelling could also be felt 
to pulsate above and behind the sternum on pressing the finger into 
the notch. There was a murmur with the first movement of the 
heart, and this was heard all over the tumour. Two years' observa- 
tion of this patient convinced Mr. Hey and myself that we had to 
do with a diseased arterial system generally, and in particular with 
a dilated aorta and innominate artery. We did not examine the 
retime until one morning we were both summoned to her, because 
she had become suddenly blind of the right eye. On examination 
with the mirror we found an advanced state of nephritic retinitis. 
One disk was surrounded hy a rampart of fatty accumulation ; in 
the other eye there were disseminate patches, and a constellation 
round the yellow spot. 

Mr. Teale also saw the patient on several occasions. She suffered 
from slight cerebral symptoms for some months after this, and 
ultimately died in about three years from the time of our first 
visits, worn out by general diseaso. There were no distinct symptoms 
of encephalic hemorrhage, but rather of embolism. 

112, Bright' 8 retinitis, granular kidney, no hypertrophy of hmirt. 

Thomas W was admitted under the author's care in the Leeds 

Infirmary on the 5th of August, 1869, He complained of general 
debility and ill health. His complexion was sallow, he was wasted, 
and his skin was harsh. His urine was of e. g. loio, and it 
contained a decided though small quantity of albumen. The valves 
of the heart were competent, its dulocss of normal extent, and its 
cavities of normal size. 

0. S, The eyes presented a marked example of albuminuric retinitis. 
Both retinse were in advanced disease ; tuemorrha 
(atty patches large and confluent. Vision much deteriorated. 

The patient ceased to attend after a few weeks. 
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113. Retiintii, icaxy kidney. 

' Archibald M , set. 40. under tlie care of Dr. Orainger Stewart, 

WBB suffering under ansemia, witli the BymptomB of waxy diBeaee 
of the riscera of the aMomen. Hie vision was impaired. 

' O. S. Retinitis was observed by Dr. Argj-11 RobertBon in both ' 
eyea, with commencing degenerative changes, and several points of 
blood extravasation. 

' He sank and died comatose from an»mia about three weeks 
later. On poEt-mort«m examination, waxy degeneration of kid- 
neys, liver, and spleen was found.' 

From Or. Qrainger Stewart's work on ' Brigbt's Disease.' 

114. Syphilis, fteadacfie, rtearo-retinitis, 
S. M., tet 28, waa admitted under the author on Dec. 17, 1869. 
Contracted syphilis six years ago, the chancres, of which there were 
two, being hard and dilficult of cure. Hia habits had been any 
thing but temperate. Four months ago, after a drinking hout, 
a severe headache commenced in the left temple, ' striking into the 
left eye.' The sight of the eye gradually failed, and in a week 
was gone ; the other soon followed it. On admission he had intense 
paroxysmal headikche, and could scarcely difltingTiifih light. As I 
had scarcely entered into the case on my first visit, I ordered a 
blister over the supra-orbital branch, which was successively painful, 
with morphia and aconite dressings. He had obtained no relief in 
three days, when I saw him again, and found a typical example of 
neuro- retinitis in both eyes. Under full specific treatment he lost 
his headache, and regained his sight so far as to read the news- 
paper. Much of the exudation about the disks was reabsorbed 
before we lost sight of him. 

See many cases of syphilis with neuro-retinitis in a paper by the 
author in the fourth vol. of ' S. Qco. Hosp. Reports.' 

116. Syphililie retinitis. 
Feb. II, 1869. 
These two cases the author owes to the kindness of his friend 
ilr. Oglesby, of Leeds. 

E. C, Kt. 19, single woman, complains of failing sight Haa 
been ailing for some time from rheumatic pains, chiefly in the head, 
which were at one time so severe as to produce convulsive attacks 
of a serious nature. She ahuna a bright light, and shrinks from an 
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opbthslmoBcopic examiiiAtion, as it ih extremely painful to her. The 
outline oi the disks ia obscure, and the retina in their immediate 
vicinity ia very hazy aud grey. The retinal veins are enlarged and 
tortuoua, l>ut the calibre of the arteries ia normal. Od close ex- 
amination, minute specks of pigment are found to be scattered over 
the periphery of the I'etinfe, not unlike the deposition of pigment 
which occurs in cases of night blindness. She has been under treat- 
ment for constitutional symptoms, and her general health is much 
improved, but vision Kteadily diminishes. Treatment proved un- 
availing, aud when last seen she complained that each day her sight 
grew worse. 

Also 116, 

July, 1870. 

A young man labouring under the hereditary form of syphilis, 
and having the characteristic facial expression, applies for relief on 
account of severe aching pain in the globe of the right eye and 
Bupnt'Orhital region. He also stated that vision had for some 
weeks been very imperfect. There was alight tension, but no ap- 
pearance of inflammation of cornea or iria. The ophthalmoscope 
disclosed an interesting condition of retina. Two patches of lymph 
of considerable size rested on the retina, one immediately above, the 
other immediately below the optic disk. Both were in the course 
of lai^e vessels which crossed the patches, but were never so entirely 
lost — disappearing at one edge, re-appearing at the other — as we 
find in congenital nerve patch. The retinal vessels were extremely 
numerous and much enlai^d, though not tortuoua. The other 
parts of the retina appeared healthy. Under appropriate treat- 
ment — cod liver oil and tonics — the lymph patches slowly dis- 
appeared, leaving behind them functional impairment of retina. 

117. Lead poisoning, optic neuHcis. 

' A young girl presented marked symptoms of lead poisoning ; had 
suffered of late from several sudden losses of consciouanesa. She 
was able to distinguish lamplight at two yards' distance. 

'O.S. Pupil di]ated,fie!d of vision much contracted. Media of eye 
transparent. Disks swollen, presenting a reddish grey and opake 
colouriag ; retina around the disk presents like opacity. Retinal 
veins large, tortuous, and dark coloured ; arteries small and pale,' 

E. Meyer. One of two cases published in the ' Union Medicate,' 
No. 76, 1868, 
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118. Lead poisoning, amblyopia. 

*A house painter, set 35 years, was seized quite suddenly with 
dimness of vision four days after the commencement of an attack 
of colic. The amblyopia increased so rapidly that on the seventh 
day from its first appearance he had but the dimmest perception of 
mere light. 

* O. S. There was a dull grey colouring of both disks, with a 
decided loss of transparency. 

'The powers of vision returned completely under appropriate 
treatment.' 

Hirschler, 'Wien. Med. Wochenschr.' 1866, Nos. 7 and 8, quoted 
in several journals. 

119. Lead poisoning, optic neuritis, 
(Under the care of Mr. Hutchinson.) 

Mary W., set. 19, admitted at Moorfields July 13, 1867. Blind. 
Pupils large and fixed. Worker in lead mill two years. Four 
months ago colic, and slightly dropped wrists. Recovery. Fourteen 
weeks ago vomiting, pain in head, dim vision for five weeks, when 
she became suddenly blind. She had some numbness in the tips 
of the fingers. 

0. S. ' In both disks were the usual conditions of optic neuritis, 
being covered with lymph. There were also numerous apoplexies 
near them.' 

Condensed from 'Royal Lond. Oph. Hosp. Reports,' vol. vi. p. 55. 

120. Lead poisoning y dim vision, atrophy cf disks, 

1. T., set. 66, painter, admitted under the author. May 22, 1868. 
Always healthy, except bad attack of painter's colic, nineteen years 
ago. Eight weeks ago seized with confusion of head on right side, 
' as if a brush had been drawn down that side and left him dizzy.' 
Had a second attack in a few hours, when he felL He scarcely 
lost consciousness but lost speech. He quite understood all ques- 
tions, but was unable to reply. He was also palsied on the left side, 
of motion only. In fourteen days he began to be able to put 
sentences together. On admission arm chiefly palsied, also left 
face and tongue. Speech unimpaired. So also hearing and smell 
and common sensation. Blue Une well marked. Improved under 
appropriate treatment. 

O. S. Movements of eyeball normal. Pupils normal or a little 
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small. Vision for reading dim and useless. Cannot read small 
print (small pica). Reads large print. No examination of field of 
vision noted, nor were test types used. 

Both retinas normal, vessels rather fine, especially arteries ; disks 
atrophied to the second degree. 

121. Merewrial poisoningf optic neuritis. 

W. W., strong, stout man. Calomel manufacturer. Admitted 
into Moorfields April 2, 1867. Dim sight five weeks; blindness 
three weeks. Had been ill four months with pains in limbs, 
tremors, and much headache. No loss of flesh or appetite ; weak 
and staggering gait. 

O. S. Pupils dilated, motionless -, media clear ; optic disk pro- 
minent 'y vessels protruded and interrupted ; edge of disk un- 
defined. 

April 8. Delirium ; headache. 

May I. Atrophy of disks ; still blind. 

There is no more evidence given of the merourialism. T. C. A. 

Case condensed from ' Boyal Lond. Oph. Hosp. Reports,* voL vL 

P- 54. 

122. Tobacco amawosia. 

May, 1868. 

These two cases the author owes to the kindness of his friend 
Mr. Oglesby, of Leeds. 

Frank G., eet. 50, shoe manufacturer, complains of failing sight. 
His previous history \a good. He has enjoyed good health. He 
has never suffered from s^-philis or other constitutional disease. For 
some time past he has been mentally depressed, owing to the death 
of his wife. He suffers from palsy of the hands. He is a great 
smoker, the average quantity of tobacco he consumes per week 
being twelve ounces. Rather more than two years ago his vision 
became imperfect, and has continued to fail somewhat rapidly up to 
the present time. The ophthalmoscope disclosed commencing atro- 
phy of disks, which rapidly increased, and ultimately resulted in 
blindness. 

Also 123. 

Dec. 1869. 

J. M., 8Bt. 40, circus-manager, complains of inability to follow his 
business on account of failing sight. He is irritable and nervous. 
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Has hitherto enjoyed excellent health. He has been in the habit 
of smoking the enormous number of twenty-seven cigars per day 
for a length of time, but was not aware that any injury to health 
was likely to follow such a habit. Vision is extremely imperfect. 
The disks are brilliantly white. There is slight palsy of the hands, 
and great nervousness. I have been unable to watch the case 
further. 



The tables which conclude the Appendix are the reports of a 
long and arduous series of observations made upon the insane, 
chiefly among those in the West Riding Asylum, under the care of 
Dr. Crichton Browne, and in the North and East Riding Asylum, 
then under the care of Dr. Christie. The diagnoais in each case 
is given by Dr. Browne or by Dr. Christie. These tables were 
first published in the fifly-first volume of the ' Medico-Chiruigical 
Transactions,' in the hope that the indications of the ophthalmo- 
scope may offer some test by which the alienist physician may sift 
the unwieldy mass of diseases with which he has to deal, and may 
approach a more certain knowledge of the various pathological con- 
ditions of his patients. Individually the cases are only valuable 
when verified by autopsies, but taken collectively they seem worthy 
of republication. 
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INSANITY WITH EPILEPSY. 

Of insanity depending upon epilepsy I haye noted forty-three 
cases. It may surprise some of my readers to be told that when 
compared with general paralysis, mania, and dementia, the pro- 
portion of epileptic cases which present symptomatic changes in 
the eye is small. 

I note disease of the optic nerve or retina in fifteen cases ont of 
the forty-three. I mark nine as doubtful ; the remaining nineteen 
showed no diseased change. 

I have said, however (vide chap. v. p. 82), that epileptfy alone 
(not dependent upon organic disease) is not usually accompanied 
by disease of the optic nerve, but that a change in the vessels of the 
retina may be seen at times in epilepsy, and some of the following 
cases seem to bear this out On an examination of the table it 
will be seen that organic disease was known by unilateral symp- 
toms, or otherwise, to exist in most of the cases in which the optic 
nerves are noted as diseased. 
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MANIA. 

Of mania I have noted fifty-one cases. Of these, the state of 
the nerves was, in twenty-five cases, symptomatic of intracranial 
disease ; in thirteen cases it was of doubtful meaning ; and in 
thirteen cases I found either no changes at all or only local 
changes, such as glaucoma, myopia, <kc. I think the reader will 
be surprised to hear of symptomatic change being found and 
suspected in so large a number of cases. It was far more than 
I looked for. But it will be remembered, on the other hand, 
that the patients submitted to me were always well-marked cases 
of disease, and in the larger proportion of them organic disease 
was suspected on grounds independent of my observations. From 
my list of mania* cases I propose the following points for future 
investigation : 

(i) That symptomatic changes in the eye are to be found in 
a large proportion of cases of mania. 

(2) That if cases known to be functional only, or incorrectly 
named (such as erotomania, transient mania, hysteria, &c.) be 
omitted, the proportion of cases presenting permanent change 
in or near the optic disks is still larger. 

(3) That both in mania depending upon organic causes and 
in functional mania the back of the eye, if observed within a 
few days after a paroxysm, presents a vascular suffusion or pink- 
ness, a pinkness so great after severe paroxysms as to obscure 
the disk. No exudation is seen in these cases, unless there exist 
some permanent mischief. 

(4) That during the paroxysm, on the contrary, the disk is 
aneemic, perhaps from spasm of the vessels. 

(5) That the permanent changes in the disk are due either 
to stasis ftt)m obstruction to the intracranial circulation, with 
consecutive atrophy ; or to ramollissement ending in simple white 
atrophy ; or they may present changes of a mixed character. 

I may make a few further remarks upon my propositions 
concerning the hypersemia or blush of the disk and fundus in 
mania. I found this so frequently in maniacs who had recently 
passed through a paroxysm, that I began to think I could detect 
cases of mania by this appearance only. However, I carefully 

B b 2 
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avoided any theorising during mj investigations, lest I should 
unwittingly vitiate my observing powers. On reading my lists 
over, however, it occurred to me that this suffusion, which I 
also saw sometimes upon the conjunctiva, might be due to a 
paralysis of the vaso-motor nerves. 

I instantly turned to the notes of a case which I had by good 
luck been able to observe during a paroxysm, a piece of rare 
good fortune (vide case 31). 

I had there noted an anaemic retina, and a whitish state of 
the disk which I put down to commencing atrophy, though with 
some doubt. May there be in the eye, and so in the brain, a 
spasm of the arteries — an epilepsy of the mental functions — 
followed by a paralytic dilatation of longer or shorter duration 1 
Of course my one case can be nothing more than a suggestion 
of such a mode of action. The appearances of excessive vascu- 
larity seemed to last, on an average, from five to eight days. I 
watched its fieding in several cases. 
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DEMENTIA. 

The next schedule contains thirty-eight cases of dementia not 
connected with epilepsy. Most of them, however, were due to 
organic disease in the brain, and were picked out for their 
severity. 

Of these I found disease in the optic nerve or retina in twenty- 
three cases; I found six in a doubtful condition, and nine were 
healthy. It will be seen that in simple acute dementia (uncom- 
plicated with organic disease), however profound, no changes in 
the optic nerve are recorded. 

I will only note further, that in dementia, where atrophic 
changes were seen by the ophthalmoscope, I both made inquiries 
concerning the sight, and, in some cases, tested it I confirmed 
my former belief, that statements concerning visual power, whether 
made by patients, or by their friends, are of no value {vide De- 
mentia, e. g. No. 29) ; and, moreover, that failure of sight, as 
tested by types, is wholly an oculist's symptom, and bears little 
proportion to the amount of atrophic or other disease that may 
be seen in the nerve. Mapping of the field of vision is a most 
important physician's symptom, but with lunatics this would 
have been out of the question. 
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MELANCHOLIA AND MONOMANIA 

In mdancholia and monomania^ which I have tabled together 
for convenience, the relation of events is changed. As a large 
proportion of these affections are functional only, so I find, on 
analysing my list, that of seventeen cases, the optic nerve and retina 
were healthy in ten, doubtful in four, diseased in three cases. Of 
theybfir marked as doubtful, the case of John Booth (No. 1 of the 
table), which is noted as possibly a case of commencing atrophy 
of disk, has since shown symptoms of locomotor ataxy, as Dr. Browne 
tells me. This event accounts for my suspicion of commencing 
atrophy. I find in the three diseased cases that Dr. Browne notes 
' atheroma of vessels' in one ; in another 'probable organic disease' ; 
in the third, ' chronic disorganization of the brain.' 

I very frequently noted the presence of anaemia of the retina in 
melancholia. 
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IDIOCY. 

The next table is one of idiocy. 

I examined some idiots because I had formed a suspicion from 
the few cases which had occurred in mj own practice, that atrophy 
of the optic nerves was not uncommon in idiocy {vide chap. v. 
p. 91). It will be seen that of twelve cases I note very decided 
atrophy of the disks in five, and advancing disease in one, while 
two may be called doubtful. Whether this be due to encephalic 
inflammations in childhood, or to whatever causes it may be, I 
leave to future observers to say. 
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GENERAL PARALYSIS. 

The next schedule contains fifty-three cases of general paralysis, 
in five of which I find no change in the optic nerve and retina. 

Of the remaining forty-eight, I find atrophy of the optic disks in 
its various stages in forty-one cases, and seven cases must be marked 
as doubtful. In all doubtful cases I made two or three examina- 
tions at intervals of a few weeks. 

I note the following points : 

(i) That atrophy of the optic nerves takes place in almost every 
case of general paralysis, and, I may add, of the olfactory nerves 
also. 

(2) That it does not travel down from the optic centres and 
along the tracts, but attacks the optic nerves as an independent 
tract of sclerosis. 

(3) It often becomes apparent as a hypersemia of the nerve with 
slight exudation, but without much stasis — as a ' red softening,* in 
factv It then whitens, generally from the outer edge inwards, the 
nerve becoming white and staring, and its edge sharply defined. 
(Sometimes it takes a slate colour. Vide Liebreich, pi. xL, figs. 6, 

12.) 

From Case 38 it appears that the smaller vessels become fine 
and very tortuous before they vanish. If there has been decided 
exudation, the edges are, for a time, uneven, but the 'punchcd-out' 
look always establishes itself in the end. 

(4) The atrophy of the nerve seems to bear no fixed proportion 
to the ataxy of the orbital muscles seen in general paralysis. This 
ataxy is probably dependent upon the same causes as the ataxy of 
the articulating and other muscles. 

(5) The nerve changes are generally proportionate to the well- 
known contraction and dilatation of the pupils. These contract in 
the early or hypersemic stage, and dilate as white atrophy succeeds. 

(6) As atrophy of the optic nerves can seldom be surely ascer- 
tained in the incipient stages of general paralysis, its diagnostic 
significance, therefore, is not great. Its value lies rather in its 
important pathological significance. 
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Appendix to Cases of General Paraiysis. 

Dr. Browne has been kind enough to forward to me a report of 
such autopsies as have taken place upon any of the following cases, 
viz. upon Nos. 3, 4, 10, 12, 14, 18, 19, 26, 33, 47. In all, the 
membranes were found thickened and the convolutions wasted and 
water- logged. In all but two atheromatous disease of the arteries 
is noted. 

In No. 3. The corpora striata, thalami, and corpora quadri- 
g^mina were ' flattened, as if wasted.' 

In No. 4. * All the cerebral nerves much wasted ; the optic 
nerves, commissure, and tracts, especially, atrophied.' 

In No. 14. 'The optic thalami flattened, as if wasted/ 

In No. 18. 'Corpora quadrigemina flattened, wrinkled, and 
softened ; cerebral nerves also softened.' 

In No. 26. In addition to the usual changes in the membranes 
and convolutions, the optic nerves were degenerated. Dr. Browne 
says, 'the nerves appeared quite plump and round, and I should 
have reported them as healthy but for their white glistening 
appearance. On examination they were quite without consistence, 
and were chiefly made up of connective tissue and watery fluid.' 

In No. 47. ' Optic nerves, commissure, and tracts, white, flat- 
tened, and wasted.' 
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The main inferences firom these schedules, which are too long to 
examine in detail, are that in old or severe organic disease of the 
brain and its membranes, whether degenerative, hsemorrhagic, 
meningitic, or due to tumours, obvious changes in the eye are to 
be seen in a very large proportion. 

That in so-called functional diseases, however profound, such 
changes are to be found only in a very small proportion. 

That atrophy of the disk is a common if not a constant symptom 
of general paralysis, a fact of the highest pathological importance. 

That in mania and epilepsy, but especially in the former, the 
variations of vascular tension in the retina and disk may have 
great interest for the observer. 



